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INTRODUCTION 
Research reported in this dissertation was part of the 
overall program of North Central Regional Project NC-105. 
Researchers cooperating in this project are exploring the 
diapause trait of the European com borer, Ostrinia 
nubilalis (Hubner), in an attempt to utilize this trait in 
genetic manipulation of the species and thus achieve 
population suppression. 
The genetic manipulation technique being explored is 
the introduction of nondiapause insects into the native 
population, which when mated with the native borer will 
produce progeny without the genetic capability to diapause 
resulting in winter mortality. 
The program of work for the NC-105 project follows 
three general phasest (1) measuring the response of popula­
tions and crosses of populations of European com borers 
from regions of North America at various geographical 
locations to determine the natural diapause characteristics 
of the population, (2) determining the genetic system which 
controls diapause in the species, and (3) selecting and 
testing a nondiapause strain intended for population 
suppression release. Data from the first phase of this 
program were reported by Sparks et al, (1966b) and Chiang, 
Keaster, and Reed (1968). Data from the second phase were 
reported by Sparks, Brindley, and Penny (1966a) and by 
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Showers, Brindley, and Reed (1972), This dissertation 
reports the third study completed under the second phase* 
Research on the third phase began during the summer of 1973» 
when a strain of borers mass selected for nondiapause from a 
hybrid of borers from North America was crossed with native 
borers and tested for incidence of diapause under field 
conditions at experiment stations in Minnesota, Iowa, 
Missouri, and Georgia. A recurrent selection procedure for 
nondiapause selection is currently being used to improve a 
cross between the nondiapause and Georgia strains used in 
this research. 
Since the NC-105 program was proceeding toward selec­
tion and testing of a nondiapause strain, it became essen­
tial to gain further knowledge of the genetic control of 
diapause in the species; both, to aid in selection of the 
strain anà in estimating what results might be obtained in 
crosses with native borers. With these goals in mind, the 
research reported in this dissertation was undertaken. 
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LITERATURE REVIEW 
A vast amount of research has been published on the 
general subject of diapause. The relative amount of 
research on genetic control of diapause has been rather 
limited. Lees (1955)» Danilevskii (196I), and Beck (I968) 
have presented reviews of the subject. Less than 10^ of the 
material in these reviews, however, relate to genetics and 
much of that involves discussion of how environment effects 
the genetic response and crosses of geographical races. 
Most of the literature reporting genetic research are 
studies of crosses of native strains or populations. Native 
populations generally have considerable heterozygosity which 
causes the data to be complex and difficult to interpret. 
Featherston and Hayes (1971) were unable to draw 
genetic conclusions from a reciprocal backcross study of a 
laboratory nondiapause strain crossed with a native diapause 
strain of the plum curculio, Conotrachelus nenuphar. The 
diapause strain had 35.2 percent diapause compared to 4.1 
percent diapause for the nondiapause strain. The percent 
diapause of populations was intermediate between the 
parents, the backcross populations were intermediate between 
the parents and the F^ crosses, and the Fg populations 
approached the percent diapause of the paternal parent of 
the F^ from which the Fg originated. 
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Lakovaara et al, (1972) studied the diapause character 
of Drosophila littoralis from Scandinavia. Native 
univoltine and multivoltine strains were crossed. The 
authors were unable to obtain progeny from all of the 
crosses. They concluded that diapause appeared to be 
polygenic and that multivoltinism appeared to be dominant 
to univoltinism, 
Morris and Fulton (1970) studied the genetics of heat 
required to break diapause in Hyphantria cunea. Using an 
offspring-parent regression of native, , Fg, and F^ 
populations, they concluded that inheritance of the trait 
is sex-linked. 
Rabb (1969) concluded that incidence and intensity of 
diapause and length of pupal period of nondiapause indi­
viduals were all associated with sex in a cross of two 
native strains of the tobacco horn worm, Manduca sexta. 
Instead of studying a cross of strains of the same 
species, MacParlane and Drummond (1970) crossed two species 
of Australian field cricket. In the hybrid in which the 
diapause strain was the paternal parent, all progeny 
diapaused, whereas in the hybrid in which the nondiapause 
strain was the paternal parent, none of the progeny 
diapaused. The F^ populations of the interspecies cross 
were sterile* thus it was impossible for th« author? to «ate 
further genetic studies. 
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The difficulties incurred when using native populations 
in genetic research have inspired the development of insect 
strains selected for specific characters, Barry and 
Adkisson (1966) used mass selection to develop a nondiapause 
strain of the pink bollworm, Pectinophora gossvpiellai 
Honek (1972) selected nondiapause strains in the pentatomids 
Aelia acuminata and Aella rostrata: and Pickford and 
Randell (1969) selected a nondiapause strain in the 
migratory grasshopper, Melanoplus sanguinipes. 
The genetics of diapause is well understood in the silk 
worm, Bombvx mori. primarily because of the development of 
genetic strains. Silkworm strains have been developed for 
silk production for many centuries. Due to the seasonal 
nature of the industry (mulberry is available only during 
the summer) the silk worm genetistist has been forced to 
work with the diapause traits of the insect. The work 
reported by Morohoshi (1957) is the culmination of the work 
of many researchers, some of it dating back to the late 
1800*8. Morohoshi (1957) presents a theory that the three 
sets of genes which interact to control voltinism 
(diapause), moltinism, rate of growth, size, and silk 
volume; control the production of two antagonistic hormones. 
Voltinism is controlled by a series of multiple-allelic 
major genes ; -hich °re located st ±3.6 cn ths VI 
chromosome, V^ exerts more influence than ^ V which exerts 
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more Influence than V^# Moltinism is controlled by a series 
of multiple-allelie major genes which are located 
at 3,0 on the VI chromosome. exerts more influence than 
which exerts more influence than M^, These two sets of 
genes interact to control both voltinism and moltinism and 
the response to these two sets of genes is further modified 
by the effects of five-allelic sex-linked modifying genes. 
These five genes control the rate of maturation. The genes, 
L are located at 0,7 on the Z chromo-
n i  +  n i + u i + i i i f l i  
zome (Z is used for X, and W for Y when the female is the 
heterofametic sex (Dunn and Bennett, 196?)• exerts 
more effect than etc. The complexity of this system 
would have been impossible to work out without the develop­
ment of selected lines having homozygosity for the various 
genes. Partial dominance for diapause, additive gene action, 
and epistasis all act to control diapause in this insect. 
In addition to the complexity of the genetic system these 
silk worm strains still respond to environmental conditions. 
Showers (1970) reviewed all phases of diapause research 
on the European com borer. The borer in North America is 
represented by populations that are univoltine, bivoltine, 
amd multivoltine. 
Arbuthnot (1944) selected a diapause strain of European 
com borers from a Ohio population and crcssed it tc 
a strain of borers native to New Haven, Conn., which were 
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believed to be homozygous for multlvoltlnlsm. He found that 
heterosis was evident In the P^, that the Incidence of 
diapause resembled that of the paternal parent, that the 
nondlapause segment of the population had a preponderance 
of males (sex ratio It?}, and that the Pg Incidence of 
diapause resembled that of the paternal parent. 
Sparks et al. (1966a) tested P^ populations of nine 
crosses between Minnesota, Iowa, and Missouri European com 
borers both In laboratory and field experiments. The 
Minnesota strain exerted more effect on Incidence of 
diapause than did either the Iowa or Missouri borer. These 
authors concluded that diapause was controlled by more than 
a single pair of genes and that It probably was controlled 
by a multlgenlc system which Interacts with temperature and 
photoperlod* 
Showers et al. (1972) tested Maryland, Minnesota, and 
Alabama populations and reciprocal crosses of the three 
populations under both laboratory and field conditions. 
They concluded that Incidence of diapause suggested a 
genetic difference In degree of sensitivity to photophase 
and temperature. Sex ratio data Indicated that a slight 
trend for a low Incidence of diapause was accompanied by a 
higher ratio of females than normally expected and that a 
high Incidence of diapause was accompanied by » higher ratio 
of males than expected (Showers, 1970). He concluded that a 
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sex-linked gene might be operating in genetic control of 
diapause in the insect. 
The review of genetic control of insect diapause in 
general and specifically in the European com borer indicate 
three general conclusionst (1) the genetics of diapause is 
generally complex, (2) some degree of sex effect is often 
exhibited and sex-linkage is suspected, and (3) the diapause 
response of insects to a particular situation is generally 
a genetic by environmental interaction. 
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METHODS AND MATERIALS 
Extending the knowledge of the genetics of diapause 
past that gained by previous researchers necessitated an 
inspection of their techniques to see where improvement 
could be made. There were three aspects which are critical 
to an analysis of diapause genetics where it appeared that 
improvement could be made* (1) homozygosity of parent 
strains (2) testing under environmental conditions which 
would allow the parental strains to exert their fullest 
influence over incidence of diapause, and (3) utilization of 
a genetic experiment which would gather a greater amount of 
information* 
Parent Strains 
Previous researchers used parent strains chosen because 
they represented either a particular voltinism or ecotype of 
the species. Arbuthnot (1944) did improve his diapause 
population by selecting toward diapause for four genera­
tions, but other researchers working on genetics of the 
European com borer used strictly native populations. 
The best approach to develop parent lines was to 
select diapause and nondiapause lines of the insect. During 
the winter and spring of 1972 an attempt was made to select 
a strain of com borers homozygous for nondiapause. Results 
of this work indicated that it might take several years to 
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develop a line with the characteristics desired for genetic 
research. Thus it was necessary to use parent strains that 
already existed. 
Diapause parent 
The diapause parent originated from a population near 
St, Jean, Quebec, which is nearly the farthest northern 
extension of com production in North America, European 
com borers have only one generation each year in this area 
of Canada, Thus this population was assumed to be homo­
zygous or nearly homozygous for diapause. Field data 
collected in the NC-105 project during the last several 
years In Minnesota, Iowa, Missouri, and Georgia showed that 
the Quebec borer (Q) had nearly 100 percent diapause 
individuals; laboratory data showed the same response. The 
diapause strain used in this research was collected in the 
field near St. Jean during the fall of 1971» The diapausing 
borers were held in cold storage (40®F) at the European Com 
Borer Research Laboratory, Ankeny, Iowa, until the spring 
of 1972; than the borers were brought out of diapause and 
were reared on a meridic diet. The Quebec borer was in the 
7th generation of laboratory rearing when the first genetic 
studies were started. 
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Nondlapause parent 
There were two good choices for a nondlapause parent 
strain, one native and one selected. Due to the general 
condition of the selected strain, both the native and the 
selected strains were used In the experiment* This Insured 
that the experiment would not be lost if the selected 
strain degraded to the point where there were no longer 
enough individuals to make the crosses. 
The native strain was from Tifton, Georgia and will 
henceforth be referred to as the Georgia (G) strain, while 
the selected strain will be referred to as the nondlapause 
(ND) strain. The European com borer has only recently 
extended its distribution into the Gulf South (Showers, 
Reed, and Brlndley, 1971 )• The change in distribution was 
apparently accompanied by a genetic adaptation to the area. 
The borer in Georgia presently has four generations each 
year, thus having the largest number of generations per 
year of any borer on the North American continent. 
Dean Barry at Wooster, Ohio, (satellite station of the 
European Com Borer Laboratory) used a mass selection 
technique for 6l generations to develop a strain of the 
borer which has a very low incidence of diapause when reared 
under the selection conditions of a 12 hour photoperiod and 
75^ temperature. The strain was selected from a local 
Ohio population and after 61 generations of selection less 
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than 2^ of the population entered diapause. This strain, 
therefore, was assumed to be homozygous or nearly homozygous 
for nondiapause. 
Because the strain had been reared 6l generations on a 
meridic diet it had many of the problems associated with 
maintaining a colony in the laboratory for long periods of 
time. Adults of the strain were smaller than those of 
normal borers and often deformed. When placed in a mating 
situation, many of the normal appearing moths failed to 
mate. Mated females of the strain produced fewer and 
smaller egg masses than normal females. The combination of 
problems was so severe that it was initially difficult to 
increase the number of insects in the colony. 
An effort was made to improve the genetic pool of the 
strain by using only healthy appearing individuals. It was 
necessary at times, however, to use the least deformed 
insects. Because of the shortage of healthy adults in the 
strain, individuals that emerged from the experiment were 
combined with those in the rearing program. Since the level 
of diapause in the strain was low, it was assumed that this 
procedure would not change the nondiapause character of the 
line significantly during the four generations encompassed 
in the test. The selection effort gradually improved the 
noticed. 
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The problems encountered in the nondiapause strain also 
carried over into the populations. The males from the 
strain were unable to mate well with normal sized females, 
thus it was difficult to obtain enough egg masses from the 
QxND crosses to have sufficient numbers of individuals in 
both the tests and rearing program. Two cultures of com 
borers have been reared on a meridic diet for 8? and 117 
generations at the European Com Borer Laboratory. These 
cultures have lost their ability to survive on corn plants, 
but they have none of the problems associated with the 
nondiapause strain (Guthrie and Carter, 1972). 
Experimental Environment 
There were four identical incubators available for this 
research. These incubators allow control of photoperiod, 
temperature, and humidity. The environmental parameters 
which exert a major effect on incidence of diapause are 
photoperiod and temperature. The optimum environment for 
the tests would be that combination of photoperiod and 
temperature which would result in 100 percent diapause in 
the Quebec strain and 0 percent diapause in the Georgia and 
nondiapause strains. All the incubators used in this 
research were operated at ca, 80^ relative humidity, which 
Is the optimum for the European corn borer. 
None of the environmental regimens previously tested in 
the incubators had produced the optimum incidence of 
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diapause. Research conducted in the field at Tifton, 
Georgia, during 1969 and 1970, however, resulted in 
incidences of diapause in test populations that appeared 
ideal for this research, 
Photoperiod 
The period of time from egg hatch to adult emergence 
for the 1969 and 1970 research at Tifton, Georgia, was 
approximately July 10 to August 20. Since it is not known 
precisely how the genetic system of the insect responds to 
photoperiod, it was difficult to determine precisely what 
photoperiod to use. The mean photoperiod of the Tifton 
research was 13 hours and 40 minutes. Since we could not 
pinpoint which photoperiod was best, a different photoperiod 
(12*, 13*20", 14*40", and 16') was set for each chamber with 
these photoperiods bracketing that of the Tifton mean 
photoperiod. This had the advantage of allowing some 
inspection of the photoperiod response of the populations 
under varied conditions* but even more important, it 
decreased the chance that the photoperiod chosen would not 
be suitable for genetic analysis. To keep the daily cycle 
as normal as possible, the timing of the chamber was set on 
central standard time and the sunrise and sunset of each 
photoperiod were adjusted to the mean Tifton sunrise and 
sunset. The precise photoperiods, sunrises, and sunsets 
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and their relationship to the Tifton mean photoperiod, 
sunrise, and sunset are presented in Table 1. 
Table 1, Day length, sunrise, and sunset for mean July 10 
to August 20 day at Tifton, Georgia, and for four 
experimental day lengths 
Tifton Four Experimental Dav Lengths 
Day length 13'40" 12'00" 13.20" 14*40" 16*00" 
Sunrise (AM) 5» 50 6:40 6,00 5:20 4:40 
Sunset (PM) 7:30 6:40 7:20 8:00 8:40 
Temperature 
Though the precise relationship between temperature and 
the genetic system of diapause is unknown, it was much 
easier to select a temperature regimen. The hourly tempera­
tures from July 10 to August 20 (1969 and 1970 combined) at 
Tifton, Georgia, were averaged to create an hourly tempera­
ture cycle. These average temperatures were used to cut an 
identical set of temperature control cams for the chambers. 
The temperatures used in this cycle are presented in 
Table 2, 
Varification of experimental environment 
The Quebec and Georgia strains were tested under the 
four photoperiods to determine whether the incidence of 
diapause would be satisfactory. The nondiapause strain 
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could not be tested in the experiment due to the low number 
of individuals in the colony. Ten additional regional borer 
populations were also tested in the 12 treatment, four 
photoperiod, and two replication study. Two replications 
were not adequate to compare these populations but served to 
verify the effect of the experimental environments on the 
Quebec and Georgia populations. The regional populations 
were included only due to curiosity. The results of this 
experiment are presented in Table 3* 
Table 2 ,  Combined, mean hourly temperature for Tifton, 
Georgia, for July 10 to August 20, I969 and I970 
Temperature 
AM M. 
1 73 7 72 1 86 7 81 
2 72 8 73 2 86 8 78 
Time-Temperature 3 72 9 76 3 87 9 76 
4 71 10 79 4 86 10 75 
, 5 11 74 
6 71 12 84 6 84 12 73 
5 71 11 82 5 8
Comparison of the Quebec and Georgia populations 
indicated that the environmental regimens were satisfactory 
for the experiments (I.e., high diapause for the Quebec 
borer, low diapause for the Georgia borer). Though 
differences in diapause between the parental populations 
might have been larger, it appeared adequate at all four 
photoperiods. 
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Table 3* A comparison of incidence of diapause of 12 com 
borer populations to photoperiods of 12*, 13*20", 
14'40", 16* 
Photoperiod 
Generation ' 
Population in lab 12' 13*20" l4*40" 16* 
Percent Diapause 
Georgia 6 24 30 ? 0 Columbia, Mo. 6 36 78 36 0 
Portageville, Mo. 6 72 56 43 0 
Nebraska 6 30 73 63 0 
Iowa 6 45 87 39 3 
Iowa 101 100 98 88 2 
Ohio (Northwest) 6 34 44 58 1 
Ohio (Northeast) 6 42 66 48 1 
New York 6 34 36 26 0 
Michigan 6 49 63 62 0 
Minnesota 6 88 84 95 2 
Quebec 6 100 100 100 80 
The genetic experiment consisted of P^, Pg, F^, Pg, 
BC^, and BCg populations. P^ was the Quebec strain (Q) and 
Pg was the nondiapause strain (ND) or the Georgia strain 
(G). To evaluate maternal or paternal effects, reciprocals 
of all crosses were made. The following populations were 
studied: P^ « Q; Pg « ND; = (NDxQ) and (QxND)j Pg = 
(NDxQ)(NDxQ) and (QxND)(QxND); BC^ « (NDXQ)(Q), (Q)(NDxQ), 
(QxND)(Q), and (Q)(QxND)i BCg = (QxND)(ND), (ND)(QxND), 
(NDxQ)(ND), and (ND)(NDxQ)i and P^ = Q; Pg = G; P^ « (GxQ) 
and fOxG^i » (GxQ)lGxO) and (OxG)(OxG)i BC. * (GxQKQ). 
*  «  "  «  —  *  ~  "  •  -  • •  * -  •  —  
(Q)(GxQ), (QxG)(Q), and (Q)(QxG)i BCg = (QxG)(G), (G)(QxG), 
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(GxQ)(G), and (G)(GxQ)« In all of the crosses the female is 
listed firsts i.e. (NDxQ) * ND female by Q male, (NDxQ)(Q) * 
(NDxQ) female by Q male. 
Experimental Parameters 
The parameters for the populations studied were percent 
diapause, sex ratio of nondiapause Individuals, and sex 
ratio of diapause individuals. These parameters were 
estimated by counts of pupae and diapause larvae recovered 
from the experimental containers and by counts of females 
and males emerging from nondiapause pupae and from those 
individuals which diapaused. 
Experimental Procedure 
Careful planning and a great deal of labor were 
necessary to provide adequate adult populations for simul­
taneous infestations of the 28 genetic populations. Since 
all but the parental and Pg populations were crosses of two 
populations, the insects used in the other 24 crosses had to 
be handled individually. 
All European com borer populations were reared on a 
meridic diet as described by Reed et al. (1972). In small 
scale experiments, larvae are usually reared on plugs of 
diet in 3-dram vials (one or two larvae per vial). In 
lâ^gê—Sûâlê vêSvô, lârvëLë âré reâred on diet In dishes 
(10" in diam., deep, 930 g. of diet per dish, 40 egg 
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masses per dish). 
Prior to the sixth generation and through the remainder 
of the experiment, the Quebec and Georgia strains had been 
reared under constant light at 80®P. Through the 65th 
generation, the nondiapause strain had been reared at 75**? 
with a 12 hour photoperiod. Starting with the 66th genera­
tion the nondiapause strain was reared under the same 
conditions as the Quebec and Georgia strains. This was 
necessary to assure that all of the populations would mature 
at the same tine. Prior to the genetic studies the Quebec 
and Georgia strains were reared in dishes (10" in diam., 
3^" deep, ^ 0 egg masses per dish); however, the nondiapause 
strain was reared in 3-dram shell vials (one larva per vial) 
due to the low level of survival which the strain exhibited. 
The larval rearing containers for the genetic studies were 
pint jars (200 g, of diet per jar), A strip of corrugated 
paper (treated in hot wax) was placed in each jar for 
pupation. The top two in, of each jar was painted black so 
that larvae would crawl into the corrugated paper to pupate. 
Lids for the jars were 80 mesh brass wire. Each jar was 
infested with seven egg masses (ca, 175 eggs); the expected 
recovery was ca, 60 mature individuals. The pint jars were 
easy to handle, took only a small amount of incubator 
space; and held a suit-blc number cf individuals for a 
replication. 
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Starting in the generation prior to each test, an 
adequate number of the following populations had to be 
reared to make matings for the genetic experiment: Quebec 
(Q), nondiapause (ND), Georgia (G), QxND, NDxQ, QxG, and 
GxQ. Each population combined at least 100 females with 100 
males. To complete all of the tests it was necessary to 
have a minimum oft 800 Q females, 800 Q males, 400 ND 
females, 400 ND males, 400 G females, 400 G males, 300 QxND 
females, 300 QxND males, 300 NDxQ females, 300 NDxQ males, 
300 QxG females, 300 QxG males, 300 GxQ females, and 300 GxQ 
males. Due to the possibility of abnormal mortality during 
rearing, twice the number of necessary insects were reared 
and an additional $0^ of the number of insects needed for 
the tests were placed in jelly cups. The total number of 
insects reared each generation was nearly 10,000 with 
approximately 8,000 of these being individually placed in 
jelly cups for adult emergence. A minimum of 5,600 adults 
were used each generation. 
All of the adults were sexed daily as they emerged in 
jelly cups, and were incubated at 60®P until they were 
placed in mating cages. As the adults were placed in the 
mating cages, they were checked to insure that they were of 
the proper genetic population and sex. The cages were 
placed in an incubator -ith s. temperature cf S5°F uurlng the 
daytime and 65®P at night and with a photoperiod of l6 hours 
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length. 
Egg masses were incubated at 80®F with constant light. 
During the third day of incubation, the individual egg 
masses were punched from the egg sheets (as described by 
Guthrie et al., I965) and were placed on insect pins, seven 
masses per pin. The masses were then placed in the experi­
mental jars (seven masses per jar) and were returned to the 
same incubation. The egg masses hatched during the fourth 
day. On the fifth day the jars containing the first instar 
larvae were transferred to the experimental chamber. Each 
jar was identified with treatment and location numbers. 
Twenty-one days after egg hatch the pupal collection 
ring was removed from the jar, a new ring was inserted in 
the jar, larvae from the old ring were returned to the jar, 
and the jar was returned to the chamber. The pupae from the 
first pupal collection ring were placed in jelly cups and 
were incubated at 80°F with constant light. The numbers of 
females, males, live pupae, and dead pupae found in each jar 
were recorded (Observation 1). 
Twenty-eight days after egg hatch, all insects were 
removed from the pupal collection rings and from the diet in 
the jars. The numbers of females, males, live pupae, dead 
pupae, live larvae, and dead larvae were recorded (Observa­
tion 2). The pupae from Observation 2 were handled as in 
Observation 1. The live diapause larvae were placed in 
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tins with corrugated paper; they were allowed to spin cells 
at room temperature,, then they were incubated at 60®F for a 
short period of time, and then they were incubated at 40®P 
for at least three months. 
Thirty-six or more days after egg hatch the moths from 
Observation 1 were sexed (Observation 3)» Forty-three or 
more days after egg hatch the moths from Observation 2 were 
sexed (Observation 4). At least 120 days after egg hatch 
the diapause larvae were isolated individually in vials and 
were incubated at 80®F with constant light until they 
pupated and emerged. These adults were then sexed (Obser­
vation 5)» The time sequence in gathering datâ is presented 
in Table 4. 
Table 4, Time sequence in gathering data 
Observation 
1 2 3 4 5  
Days from egg hatch 21 28 36 43 120 
Nondiapause insects 
Females 
Males 
Live pupae 
Dead pupae 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
Diapause insects 
Live larvae 
Dead larvae 
Females 
X 
X 
X 
maxeo A 
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Experimental Design 
A split plot design, with the four photoperiods (12*, 
13*20", l4'40", 16*) arranged in a Latin Square over four 
separate tests was used in these studies. The four tests 
occurred sequentially in time with each test coinciding with 
one generation of the insect. Each photoperiod was thus 
tested once in each of the four chambers. The first test 
was replicated three times; while tests two, three, and 
four were replicated four times. 
Computation of Experimental Parameters 
Percent d iapause 
Percent diapause was computed by totaling the numbers 
of live larvae and dead larvae from Observation 2 and 
dividing that total by the total number of females, males, 
live pupae, dead pupae, live larvae, and dead larvae from 
Observations 1 and 2 combined (see Table 4). 
Nond iapause sex ratio 
The sex ratio of nondiapause insects was computed by 
totaling the number of females from Observations 1, 2, 3, 
and 4 and the number of males from Observations 1, 2, 3i 
and 4 and then converting these totals to percentages of the 
combined total of adults. 
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Diapause sex ratio 
The sex ratio of diapause insects was computed by 
converting the number of females and the number of males 
from Observation 5 into percentages of their combined total. 
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RESULTS AND DISCUSSION 
Reliability of genetic data depends on adequate numbers 
of individuals for the genetic population tested. Each 
genetic population in this study had between 600 and 9OO 
individual insects per photoperiod or a combination of 
approximately 3,000 individual insects for the combined 
photoperiods. 
Twice during the experiment, data were lost; the first 
time due to overestimating the amount of work that could be 
handled during one week and the second time due to an 
outbreak of Bacillus thuringensis in the research insects. 
During the first test, the sex ratio data for the 
nondiapause segment of the population in the 13*20'*, 14*40", 
and 16• photoperiods were lost. During the fourth test, an 
outbreak of Baccillus thuringensis killed most of the 
insects in the 13*20" photoperiod and a few of the insects 
in each of the other photoperiods. Most of the data on 
insects in infected jars was lost. The diapause larvae 
placed in tins were contaminated, thus the diapause sex 
ratio for the fourth test was also lost. Due to the large 
numbers of insects in these tests the effect of these losses 
were minimized. 
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Response of Parent Strains 
Response of the parental populations to the photo-
periods allows an estimate of the effectiveness of the 
experiment. Table 5 presents percent diapause for the three 
parent strainst the Quebec (Q) strain occurred twice (once 
with the nondiapause (ND) population and once with the 
Georgia (6) population). 
Table 5* Percent diapause of parent strains 
Parent Photoperlod 
Strain 12' 13*20" 14'40" 16' 
Q 100 95 100 70 
ND 15 11 - 20 4 
Q 100 96 100 70 
G 35 35 14 9 
LSD ,01 14.9 15.6 12.1 9.7 
,05 11.3 11,8 9.2 7.4 
The Q strain was homozygous or almost homozygous for 
diapause (95-100# diapause) under the 12', 13*20", 14'40" 
photoperiods. Its response to the l6* photoperiod indicated 
that the photoperiod was too long to expect complete 
diapause In the population. In European corn borer 
populations, as daylength increase percent diapause 
decreases until at 24* photoperiod all Individuals are 
nondiapause. The degree of nondiapause In the population 
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effects interpretation of data in that photopériod. 
The ND strain was not completely homozygous for 
nondlapause. Mass selection techniques do not remove all 
heterozygosity in a population and rearing the insects in a 
constant photoperiod during the experiment may have allowed 
some increase in the diapause segment of the population. 
The frequency of diapause in the ND population probably is 
a measure of the amount of heterozygosity (for genes 
controlling diapause) in the population. 
The Georgia (G) strain was less homozygous for 
nondlapause than was the ND strain. This type of response 
was expected because it was from a native strain and had no 
genetic selection for nondlapause. 
The LSD's presented at the bottom of Table 5 allow 
comparisons of populations within.photoperiods. Q was 
highly significantly different from ND and G to all photo-
periods. The ND strain was significantly different from 
the G strain at the 12' and 13'SO" photoperiods but the two 
strains responded the same at the l4*40" and l6' photo-
periods. The difference of response for the ND and G 
populations at the shorter daylengths was probably due to 
the selection technique used on the ND population. 
Photoperiod Response 
The average response of all populations combined for 
each photoperiod for percent diapause, nondlapause sex 
28 
ratio« diapause sex ratio, and survival are presented in 
Table 6 to allow comparison of the photoperioda and their 
effect on the populations. 
Table 6, Percent diapause (PD), nondiapause sex ratio 
(NSR), diapause sex ratio (DSR), and survival 
(S - insects per replication) averaged over all 
populations for each photoperiod 
Experimental Photoperiod 
Parameter 12' 13'20" 14'40" 16' .01 .05 
PD 67 61 69 26 27.9 19.4 
NSR 551^5 49:51 58:42 42:58 8.7 6.6 
DSR 37:63 40:60 35:65 59:41 I4I8 11.3 
S 62 54 57 68 8.5 6.5 
Percent diapause for 12', 13'20", and l4'40" photo-
periods were not statistically different, but all three 
were different from thé l6* photoperiod at the .01 level of 
significance. Throughout the data, there is a trend for the 
highest incidence of diapause to occur in the 14'40" photo­
period and for the 13'20" photoperiod to be lower than 
either the 12* or 14'40" photoperiods. 
Nondiapause sex ratios were different for all photo­
period comparisons at the «05 level of confidence with the 
exception that the nondiapause sex ratios for the 12* and 
i4'4ô" photoperiods were not different* The 12* and 14*40" 
photoperiods had the highest percent diapause and each had 
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more females than males In the average response to their 
conditions. The 13*20" photoperiod had somewhat less 
diapause and a normal sex ratio. The 16* photoperiod had a 
much lower incidence of diapause which was accompanied by a 
sex ratio of nondiapause insects with considerably more 
males than females. 
Sex ratio of diapause insects for 12', 13*20", and 
l4'40" photoperiods were not statistically different, but 
all three were different from the l6* photoperiod at the 
,01 level of confidence. In general, the sex ratio of 
diapause insects was the opposite of the sex ratio of 
nondiapause insects. The diapause sex ratios were based on 
considerably fewer individuals than the nondiapause sex 
ratios, thus in general they exhibit more variance. 
Insect survival was expected to be uniform for the 
photoperiodst however, the l6* photoperiod had the highest 
survival. The increase in mortality in the 12', 13*20", 
and 14'40" photoperiods compared with the l6* photoperiod 
appears to be a conditional lethal response in all popula­
tions except the parentals. The conditional lethal does not 
appear to be related to the genes controlling diapause. The 
lethal is exhibited during larval development and whether it 
effects the nondiapause or the diapause segment of the 
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Tabulation of Results 
The most concise method of reporting the results is in 
the tabular form,. Tables 7 through 14 present the mean 
responses of all the genetic populations for each photo-
period of the experiment* LSD's are presented at the 
bottom of each table to allow comparison of crosses. The 
actual numbers on which the percent diapause and sex ratios 
are based are presented in Tables 16-43 of the Appendix, 
Tables 44-4? present percent diapause, nondiapause sex 
ratio, diapause sex ratio, and number of insects in each 
replication with the reciprocals of the genetic populations 
together. Table 48 presents the number of replications for 
each genetic population. 
Reciprocal Response 
Comparisons of reciprocal crosses show that the cross 
with Q as the paternal parent had a higher percent diapause 
than its reciprocals NDxQ>QxND, (NDxQ) (NDxQ)>(QxNp)(QjùfD), 
(NDxQ)(Q)>(Q)(NDxQ), (QxND)(Q)>(Q)(QxND), (ND)(NDxQ)> 
(NDxQ)(ND), (ND)(QxND)>(QxND)(ND) - Tables 7, 9. 11, 13; 
GxQ>QxG, (GxQ)(GxQ)>(QxG)(QxG), (GxQ)(Q)>(Q)(GxQ), (QXG)(Q)> 
(Q)(QxG), (G)(GxQ)>(GxQ)(G), (G)(QxG)>(QxG)(G) - Tables 8, 
10, 12, 14. Similar reciprocal effects were present in the 
nondiapause and diapause sex ratios. 
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Table 7# Percent diapause, nondiapause sex ratio, and 
diapause sex ratio for Q by ND crosses in the 
12* photoperiod (females listed first) 
Percent Diapause 
Q 100 (NDxQ)(Q) 99 
(Q3^)(Q) 93 NDxQ 82 
(Q)(NDxQ) 78 (Q)(QxND) 82 (NDxQ)(NDxQ) 70 
(QxND)(QxND) 64 (ND)(NDxQ) 44 (ND)(QxND) 54 
QxND 61 (NDxQ) (ND) 49 
(QxND)(ND) 20 ND 15 
LSD .01=14.9, .05*11.3 
Sex Ratio of Nondiapause Insects 
q 100:0* (ndxqxq) 
(QxND)(Q) 4:96 NDxQ 
(Q)(NDxQ) 81:19 (Q)(QXND) 
(QxND)(QxND) 37*63 (ND)(NDxQ) 
QxND 65*35 (NDXQXND) 
(QxND)(ND) 51*49 ND 
LSD .01=16.7, .05=12.6 
93*7* 
28:72 
79*21 (NDxQ)(NDxQ) 
41:59 (ND)(QxND) 
74:26 
58:42 
70:30 
39*61 
Sex Ratio of Diapause Insects 
Q 40:60 (NDxQ)(Q) 
(QxND)(Q) 43:57 NDXQ 
(Q)(NDxQ) 29:71 (Q)(QxND) 
(QxND)(QxND) 56:44 (ND)(NDxQ) 
QxND .18:82 (NDxQ)(ND) 
(QxND)(ND) 47:53 ND 
LSD .01=27.0, .05*20.5 
34:66 
53*47 
39*71 (NDxQ) (NDxQ) 38:62 
61:39 (ND)(QxND) 60:40 
13*87 
40160* 
*Baaed on fewer than t < 
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Table 8, Percent diapause, nondiapause sex ratio, and 
diapause sex ratio for Q by G crosses in the 
12* photoperiod (females listed first) 
Percent Diapause 
Q 100 (GxQ)(Q) 99 
(QXG)(Q) 92 GxQ 93 
(Q)(GXQ) 87 (Q)(QxG) 81 (GxQ)(GxQ) 81 
(QxG)(QxG) 64 (G)(GxQ) 59 (G)(QXG) 61 
QxG 61 (6xQ)(G) 56 
(QxG)(G) 40 G 35 
LSD .01=14.9, .05=11.3 
Sex Ratio of Nondiapause Insects 
Q —— (GXQ)(Q) 50:50 
(QXG)(Q) 8:92 GxQ 16:84 
(Q)(GxQ) 90,10 (Q)(QxG) 87:13 (GXQ)(GXQ) 68:32 
(QxG)(QxG) 40:60 (G)(GxQ) 44:56 (G)(QxG) 38:62 
QxG 73*27 (GXQ)(G) 71:29 
(QxG)(G) 43:57 G 45:55 
LSD .01=16, .7, .05=12.6 
Sex Ratio of Diapause Insects 
Q 22:78 (GxQ)(Q) 36:64 
(QxG)(Q) 44:56 GxQ 29:71 
(Q)(GxQ) 34:66 (Q)(QxG) 30:70 (GxQ)(GxQ) 32:68 
(QxG)(QxG) 36:64 (G)(GxQ) 43:57 (G)(QxG) 35:65 
QxG 14:86 (GxQ)(G) 16:84 
(QxG)(G) 58:42 G 42:58 
LSD .01*27.0, .05=20.5 
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Table 9. Percent diapause, nondiapause sex ratio, and 
diapause sex ratio for Q by ND crosses in the 
13'20" photoperiod (females listed first) 
Percent Diapause 
Q 95 (NDxQ)(Q) 95 
(QxND)(Q) 92 NDxQ 78 
(Q)(NDxQ) 75 (Q)(QxND) 71 (NDxQ)(NDxQ) 63 
(QxND)(Q3tfro) 45 (ND)(NDxQ) 40 (ND)(QxND) 53 
QxND 57 (NDxQ)(ND) 57 
(QxND)(ND) 20 ND 11 
LSD .01=15.6, . 05=11.8 
Sex Ratio of Nondiapause Insects 
Q 42*58 (NDxQ)(Q) 
(QxND)(Q) 20:80 NDxQ 
(Q)(NDxQ) 69,31 (Q)(QxND) 
(QxND)(QxND) 36,64 (ND)(NDxQ) 
QjcND 72,28 (NDxQ)(ND) 
(QxND)(ND) 51:49 ND 
LSD .01=23.1, .05*17.5 
29,71 
22*78 
66*34 (NDxQ)(NDxQ) 61*39 
29*71 (ND)(QxND) 41,59 
68*32 
42*58 
Sex Ratio of Diapause Insects 
Q 35,65 (NDxQ)(Q) 
(QxND)(Q) 50*50 NDxQ 
(Q)(NDxQ) 27,73 (Q)(QxND) 
(QxND)(QxND) 52*48 (ND)(NDxQ) 
QxND 17*83 (NDxQ)(ND) 
(QxND)(ND) 33*67 ND 
LSD .01.29.7, .05*22.5 
32*68 
56*44 
38*62 (NDxQ)(NDxQ) 31169 
50*50 (ND)(QxND) 58:42 
14*86 
70*30 
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Table 10, Percent diapause, nondiapause sex ratio, and 
diapause sex ratio for Q by 6 crosses in the 
13*20" photoperiod (females listed first) 
Percent Diapause 
Q 96 (GXQ)(Q) 86 
(QxG)(Q) 75 GxQ 80 
(Q)(GxQ) 76 (Q)(QXG) 69 (GxQ)(GxQ) 70 
(QxG)(QxG) 58 (G)(GXQ) ^5 (G)(QXG) 50 
QxG 57 (GXQ)(G) 55 
(QxG)(G) 33 G 35 
LSD .01*15.6# . 05=11.8 
Sex Ratio of Nondiapause Insects 
Q 
(QxG)(Q) 
(Q)(GxQ) 
(QxG)(QxG) 
QxG 
(QxG)(G) 
36*64 (GxQ)(Q) 
33*67 GxQ 
73:27 (Q)(QxG) 
35165 (G)(GXQ) 
75:25 (GxQ)(G) 
36163 G 
42:58 
11:89 
73:27 (GxQ)(GxQ) 
33:67 (G)(QxG) 
64:36 
40:60 
58:42 
32:68 
LSD .01=23.1, .05=17.5 
Sex Ratio of Diapause Insects 
Q 
(QxG)(Q) 
(Q)(GxQ) 
(QxG)(QxG) 
QxG 
(QxG)(G) 
34:66 
58:42 
38:62 
48:52 
19:81 
42:58 
(GxQ)(Q) 
GxQ 
(Q)(QxG) 
(G)(GxQ) 
(GxQ)(G) 
g 
33:67 
47:53 
29:71 (GxQ)(GxQ) 
50:50 (G)(QxG) 
17:83 
52:48 
26:74 
46:54 
LSD .01*29.7, .05=22.5 
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Table 11. Percent diapause» nondiapause sex ratio, and 
diapause sex ratio for Q by NO crosses in the 
14'%0" photoperiod (females listed first) 
Percent Diapause 
Q 100 (NDxQ)(Q) 100 
(QxND)(Q) 99 NDxQ 86 
(Q)(NDxQ) 82 (Q)(QXND) 89 (NDxQ) (NDxQ) 83 
(QxND)(QxND) 68 (ND)(NDxQ) 52 (ND)(QxND) 67 
QxND 71 (NDxQ)(ND) 73 
(QxND)(ND) 30 ND 20 
LSD .01=12.1, . 05=9.2 
Sex Ratio of Nondiapause Insects 
Q —— (NDXQ)(Q) 
(QxND)(Q) 17I83®NDXQ 
(Q)(NDxQ) 86,14 (Q)(QXND) 
(QxND)(QxND) 37*63 (ND)(NOxQ) 
QxND 84,16 (NDxQ)(ND) 
(QxND)(ND) 51:49 ND 
LSD .01=17.6, .05=13.3 
18:82 
95:5 (NDxQ)(NDxQ) 64,36 
39:61 (ND)(QxND) 43:57 
83:17 
49:51 
Sex Ratio of Diapause Insects 
Q 38:62 (NDxQ)(Q) 
(QxND)(Q) 30,70 NDxQ 
(Q)(NDxQ) 29:71 (Q)(QxND) 
(QxND)(QxND) 43,57 (ND)(NDxQ) 
QxND 26,74 (NDxQ)(ND) 
(QxND)(ND) 34,66 ND 
LSD .01=29.7, ,05=22.5 
27:73 
37:63 
33:67 (NDxQ)(NDxQ) 22:78 
58:42 (ND)(QxND) 53:47 
17:83 
71:29 
on few«r than 1< ingante 
36 
Table 12. Percent diapause, nondiapause sex ratio, and 
diapause sex ratio for Q by G crosses in the 
l4'40" photoperiod (females listed first) 
Percent Diapause 
Q 100 (GXQ)(Q) 100 
(QxG)(Q) 98 GxQ 91 
(Q)(GxQ) 88 (Q)(QXG) 89 
(QxG)(QxG) 54 (G)(GxQ) 44 
QxG 52 (GxQ)(G) 41 
(QxG)(G) 21 G 14 
LSD .01=12 .1 # . 05=9.2 
(GxQ) (GxQ) 80 
(G)(QxG) 48 
Sex Ratio of Nondiapause Insects 
q 
(QxG)(Q) 
(Q)(GXQ) 
(QxG)(QxG) 
QxG 
(QxG)(G) 
—— (GXQ)(Q) 
i7,83*GxQ 
87:13 (Q)(QxG) 
31x69 (G)(GxQ) 
79I21 (GxQ)(G) 
48:52 G 
5:95 
92:8 (GxQ)(GxQ) 
36:64 (G)(QxG) 
62:38 
42:58 
81:19 
38:62 
LSD .01=17.6, .05=13.3 
Sex Ratio of Diapause Insects 
Q 
(QxG)(Q) 
(Q)(GxQ) 
(QxG)(QxG) 
QxG 
(QxG)(G) 
38:62 (GxQ)(Q) 
39:61 GxQ 
28:72 (Q)(QxG) 
56:44 (6)(GxQ) 
17:83 (GxQ)(G) 
34:66 G 
36:64 
39:61 
20:80 (GxQ)(GxQ) 
45:55 (G)(QxG) 
7:93 
50:50* 
21:79 
49:51 
LSD .01=29.7, .05=22.5 
^Based on fewer than 15 insects 
37 
Table 13. Percent diapause, nondiapause sex ratio, and 
diapause sex ratio for Q by ND crosses in the 
16• photoperiod (females listed first) 
Percent Diapause 
Q 70 (NDXQ)(Q) 64 
(QxND)(Q) 34 NDxQ 32 
(Q)(NDxQ) 40 (Q)(QxND) 33 (NDxQ)(NDxQ) 32 
(QxND)(QxND) 20 (ND)(NDxQ) 21 (ND)(QxND) 24 
QxND 13 (NDxQ) (ND) 9 
(QxND)(ND) 7 ND 4 
LSD .01-9.7 F • 05=7.4 
Sex Ratio of Nondiapause Insects 
Q 50»50 (NDxQ)(Q) 
(QXNDXQ) 41:59 NDxQ 
(Q)(NDxQ) 49,51 (Q)(QxND) 
(QxND)(QxND) 41;59 (ND)(NDxQ) 
QxND 46,54 (NDxQ)(ND) 
(QxND)(ND) 49*51 ND 
LSD .01=11.3, .05=8.6 
41159 
34,66 
50:50 (NDxQ)(NDxQ) 42:58 
43:57 (ND)(QxND) 29:61 
44,56 
49,51 
Sex Ratio of Diapause Insects 
Q 32:68 (NDxQ)(Q) 
(QxND)(Q) 65:35 NDXQ 
(Q)(NDxQ) 29,71 (Q)(QxND) 
(QxND)(QxND) 92,8 (ND)(NDxQ) 
QxND 56,44 (NDxQ)(ND) 
(QxND)(ND) 71:29 ND 
LSD .01=34.2, .05=25.8 
43,57 
72,28 
36,64 (NDxQ)(NDxQ) 21,79 
94,6 (ND)(QxND) 96,4 
49,51 
100,0* 
on fever thsn 15 insects 
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Table l4. Percent diapause, nondiapause sex ratio, and 
diapause sex ratio for Q by G crosses In the 
16* photoperlod (females listed first) 
Percent Dlanause 
Q 70 (GxQ)(Q) 49 
(QxG)(Q) 24 GxQ 22 
(Q)(GxQ) 36 (Q)(QxG) 28 (GxQ)(GxQ) 23 
(QxG)(QxG) 16 (G)(GxQ) 15 (G)(QXG) 18 
QxG 9 (GxQ)(G) 8 
(QxG)(G) 6 G 9 
LSD .01*9» 7» • 05*7.4 
Sex Ratio of Nondlanause Insects 
Q 44:56 (GxQ)(Q) 45:55 
(QxG)(Q) 23:77 GxQ 39:61 
(Q)(GxQ) 46:54 (Q)(QxG) 45:55 (GxQ)(GxQ) 43:57 
(QxG)(QxG) 42:58 (G)(GxQ) 40:60 (G)(QxG) 40:60 
QxG 47:53 (GxQ)(6) 48:52 
(Qx6)(G) 42:58 G 43*57 
LSD .01=11 
.3. .05=8,6 
Sex Ratio of Diapause Insects 
Q 31:69 (GxQ)(Q) 
(QxG)(Q) 100:0* GxQ 
(Q)(GxQ) 27:73 (Q)(QXG) 
(QxG)(QxG) 100,0* (G)(GXQ) 
QxG 0il00*(GxQ)(G) 
(Q X6 ) ( G )  — G  
LSD .01=34.2, .05«25.8 
20:80 
95:5 
10i90*(GxQ)(GxQ) 20:80* 
89:11 (G)(QxG) 100:0* 
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Populations 
Percent diapause 
In the 12', 13'20", and l4'40" photoperiods, the 
percent diapause of the crosses NDxQ and GxQ (paternal 
parent Q), approaches that of the paternal parent (Tables 
7-12). Percent diapause of the reciprocals, QxND and QxG 
(paternal parent ND or G), were intermediate to somewhat 
higher than intermediate between the parent strains. 
In the l6* photoperiod, the percent diapause of the 
Fj crosses, NDxQ and GxQ (paternal parent Q), were inter­
mediate to somewhat lower than intermediate between the 
parent strains (Tables 13-14), Percent diapause of the 
reciprocals, QxND and QxG, approaches that of the paternal 
parents (ND or G). 
Nondiapause sex ratio 
In the 12', 13*20", and 14'40" photoperiods, the sex 
ratios of nondiapause individuals in the F^ crosses, NDxQ 
and GxQ (paternal parent Q), had more males than females 
(Tables 7-12), Sex ratio of nondiapause individuals in the 
reciprocals, QxND and QxG (paternal parent ND or G), had 
more females than males. 
In the l6* photoperiod, the sex ratios of nondiapause 
individuals of the F^ crosses, NDxQ and GxQ (paternal 
parent Q), had more males than females (Tables 13» 14); but 
the sex ratios were much closer to 50*$0 than in the shorter 
40 
photoperiods. Sex ratios of nondiapause individuals in the 
reciprocals, QxND and QxG (paternal parent ND or G), were 
nearly 50%$0. 
Diapause sex ratio 
In the 1 2 ' ,  1 3 * 2 0 " ,  and 14'40" photoperiods, the sex 
ratios of diapause individuals of the crosses, NDxQ and 
GxQ (paternal parent Q), had variable ratios (Tables 7-12), 
Sex ratios of diapause individuals of the crosses, QxND 
and QxG (paternal parent ND or G), had more males than 
females. 
In the 16* photoperiod, the sex ratio of diapause 
individuals of the crosses, NDxQ and GxQ (paternal 
parent Q), had more females than males (Tables 13, l4). 
Sex ratios of diapause individuals of the reciprocals, QxND 
and QxG (paternal parent ND or G), had variable ratios. 
Pg Populations 
Percent diapause 
In the 1 2 ' ,  1 3 * 2 0 " ,  and 14'40" photoperiods, the 
percent diapause of the Fg crosses, (NDxQ)(NDxQ) and 
(GxQ)(GxQ), approached that of the Q strain (Tables 7-12). 
Percent diapause of the reciprocals, (QxND)(QjtflD) and 
(QxG)(QxG), were intermediate to somewhat higher than inter-
A 4 mi A A ^ f ^ *1. /  ^\  ^ —— J • « —. «1.  ^% 
movAjucbwo uo wTfooAi wiio uxApctuoe \H/ «uiu liuliuxapcLUise euxu uy 
parent strainsé 
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In the 16* photoperiod, the percent diapause of the Pg 
crosses, (NDxQ)(NDxQ) and (GxQ)(GxQ), and their reciprocals, 
(QxND)(QxND) and (QxG)(QxG), all approached that of the 
nondiapause (ND or G) parent (Tables 13, 14). 
Nondiapause sex ratio 
In the 12', 13*20", and 14*40" photoperiods, the sex 
ratios of nondiapause individuals in the Fg crosses, (NDxQ) 
(NDxQ) and (GxQ)(GxQ), had more females than males (Tables 
7-12), Sex ratios of nondiapause individuals in the 
reciprocals, (QxND)(QxND) and (Qx6)(QxG), had more males 
than females. 
In the 16' photoperiod, the sex ratios of nondiapause 
Individuals in the Fg crosses, (NDxQ) (NDxQ) and (GxQ)(GxQ), 
and their reciprocals, (QxND)(QxND) and (QxG)(QxG), all had 
slightly more males than females. 
Diapause sex ratio 
In the 12', 13'20", and 14*40" photoperiods, the sex 
ratios of diapause individuals of the Fg crosses, (NDxQ) 
(NDxQ) and (GxQ)(GxQ), had more males than females (Tables 
7-12), Sex ratios of diapause individuals of the Pg 
reciprocals, (QxND)(QxND) and (QxG)(QxG), had about 50»50 
sex ratios. 
In the 16' photoperiod; the sex ratio of diapause 
individuals of the Fg crosses, (NDxQ)(NDxQ) and (GxQ)(GxQ), 
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had more males than females as did the same crosses under 
the shorter photoperiods (Tables 13» 14). The sex ratios 
of diapause individuals for the reciprocals, (QxND)(QzND) 
and (QxG)(QzG), however, had more females than males. 
BC^ Populations (F^ by Q parent) 
Percent diapause 
In the 12", 13'20", and 14*40" photoperiods, the 
percent diapause of the BC  ^ crosses, (NDxQ)(Q), (GzQ)(Q), 
(QxND)(Q), (QxG)(Q), (Q)(NDxQ), (Q)(GXQ), (Q)(QxND), and 
(Q)(QxG), all approached that of the Q parent (Tables 7-12). 
The crosses, (NDxQ)(Q), (GXQ)(Q), (QXND)(Q), and (QxG)(Q), 
where the paternal parent was Q, had a higher percent 
diapause than did the reciprocals, (Q)(NDxQ), (Q)(GxQ), 
(Q)(QXND), and (Q)(QxG), where the maternal parent was Q. 
BC^ populations should have a high percent diapause because 
these populations contain 75 percent Q germ plasm. 
In the l6* photoperiod, the percent diapause of the 
BC^ crosses (NDxQ)(Q) and (GXQ)(Q) approached that of the Q 
parent; but the percent diapause of the other six BC^ 
crosses, (QxND)(Q), (QXG)(Q), (Q)(NDXQ), (Q)(GXQ), 
(Q)(QXND), and (Q)(QxG), all were intermediate between the 
parent strains (Tables 13, l4). 
^3 
Nond la-pause sex ratio 
In the 12', 13*20", and 14'40" photoperiods, the sex 
ratio of nondlapause Individuals of the 6C^ cross (NDxQ}(Q) 
was quite variable; while, the (GxQ)(Q) backcross had a 
nearly 50»50 nondlapause sex ratio (Tables 7-12). The sex 
ratio of nondlapause individuals in the (QxND)(Q) and 
(QXG)(Q} backcrosses, had more males than females. The 
sex ratio of nondlapause individuals in the (Q)(NDxQ), 
(Q)(6XQ), (Q)(QxND), and (Q)(QxG) backcrosses all had 
more females than males* 
In the l6* photoperlod, the sex ratio of nondlapause 
individuals of the BC^ crosses, (NDxQ)(Q}, (GxQ)(Q), 
(QxND)(Q), (Q)(NDxQ), (Q)(GXQ), (Q)(QXND). and (Q)(QxG) all 
were nearly 50:50 (Tables 13, 14), The (QxG)(Q) backcross 
had more males than females. 
Diapause sex ratio 
In the 12*, 13*20", and l4'40" photoperlods, the sex 
ratio of diapause individuals of the BC^ crosses (NDxQ)(Q), 
(GxQ)(Q). (Q)(NDxQ), (Q)(GxQ), (Q)(QxND), and (Q)(QxG), all 
had more males than females (Tables 7-12). The sex ratio of 
diapause individuals of the (QxND)(Q) and (QxG)(Q) back-
crosses was nearly 50*50. 
In the l6* photoperlod, the sex ratio of diapause 
individuals of the (NDxQ)(Q) and (GxQ)(Q) backcrosses was 
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variable (Tables 13, 14), The sex ratio of diapause 
individuals of the (QXND)(Q) and (QxG)(Q) backerosses had 
more females than males aind the sex ratio of diapause 
individuals of the (Q)(NDXQ), (Q)(GxQ), (Q)(Q:tfID), and 
(Q)(QXG) backcrosses had more males than females, 
BCg Populations (P^ by ND, P^ by G) 
Percent d iapause 
In all four photoperiods, the percent.diapause of the 
BCg crosses, (QxND)(ND) and (QxG)(G), approached that of 
the nondiapause (ND or G) parents (Tables 7-14), In the 
l6* photoperiod the (NDxQ)(ND) and (GxQ)(G) BCg crosses, 
approached that of the nondIapause parents (ND or G), 
In the 12", 13*20", and l4'40" photoperiods, the 
percent diapause of the BCg crosses, (NDxQ)(ND), (GxQ)(G), 
(ND)(QxND), (G)(QxG), (ND)(NDxQ), and (G)(GxQ), was 
intermediate between the parent strains (Tables 7-12), 
In the l6* photoperiod, the percent diapause of the 
(ND)(QxND), (G)(QxG), (ND)(NDxQ)* and (G)(GxQ) backcrosses 
was somewhat lower than intermediate between the parent 
strains (Tables 13, 14), 
Nondiapause sex ratio 
In all four photoperiods, the sex ratios of nondiapause 
individuals for the BCg crossê», (QxKD)(KD) and (Qxû)(û)g 
4$ 
were nearly 50«50 (Tables 7-l4) and the sex ratios of 
nondiapause individuals of the BCg crosses, (ND)(QxND), 
(G)(QxG), (ND)(NDXQ), and (G)(GxQ), had fewer females than 
males. 
In the 12', 13*20", and 14*40" photoperiods, the 
(NDxQ)(ND) and (GxQ)(G) backcrosses, had more females than 
males I while the sex ratio of the nondiapause individuals 
in the l6* photoperiod was nearly 50»50 (Tables 7-14). 
Diapause sex ratio 
In the 12', 13'20", and 14'40" photoperiods, the sex 
ratios of diapause individuals of the BCg crosses 
(QxND)(ND), (QxG)(G), (ND)(QxND), (G)(QxG), (ND)(NDxQ), 
and (G)(GxQ) were approximately 50»50 (Tables 10-15), The 
(NDxQ)(ND) backoross had more males than females. 
In the l6' photoperiod, the sex ratios of diapause 
individuals of the BCg crosses, (QxND)(ND), (QxG)(G), 
(ND)(QxND), (G)(QxG), (ND)(NDxQ), and (G)(GxQ), all had 
more females than males (Tables 13, l4). The sex ratios of 
the diapause individuals of the BCg crosses, (NDxQ)(ND) 
and (GxQ)(G), were nearly 50 « 50. 
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CONCLUSIONS 
The genetic control of diapause in the European com 
borer is complex. The responsiveness of the population to 
the environment (photoperiod and temperature) causes 
variance in the responses of the genetic populations, making 
interpretation of genetic response difficult. 
The 12', 13*20", and 14*40" photoperiods provided an 
adequate environment for genetic comparison, but the l6* 
photoperiod did not. The 16* photoperiod was too long 
resulting in nondiapause of Quebec individuals. 
There are two definite conclusions on the genetics of 
diapause. There is partial dominance for diapause and there 
is a paternal effect visible in the reciprocal crosses. 
Partial dominance for diapause was shown in the F^, Pg, 
60^, and BCg populations; these populations had a higher 
percent diapause than can be explained by a genetic system 
having no dominance. The percent diapause was not high 
enough to indicate total dominance. 
The paternal effect had a definite resemblance to a 
sex-linked genetic system; however, sex-linkage was not 
proven in this study. The data in Table 15 present the 
expected values for a single sex-linked gene compared to 
the actual observed data. These comparisons indicate that 
the gëïîêwlcâ ûx uiâpâuBé cannot be explained by a single 
sex-linked gene with no dominance (resemblance to a sex-
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Table 15. Comparison of the observed (0) percent diapause 
(PD), nondiapause sex ratio (NSR), and diapause 
sex ratio (DSR) for the 12', 13*20" and l4'40" 
photoperiods (combined) with those expected (E) 
for a single sex-linked gene without dominance 
Genetic 
Population 
PD NSR DSR 
E 0 E 0 E 0 
Q 100 98 None 58:42 50:50 35:65 (NDxQ)(Q) 100 98 None 61:39 50:50 31:69 (QxG)(Q) 100 95 None 46:54 50:50 35:65 
(QxND)(Q) 75 95 0 100 14:86 67:33 41:59 (QxG)(Q) 75 88 0 100 19:81 67:33 47:53 
NDxQ 75 82 0 100 23:77 67:33 49:51 
GxQ 75 88 0 100 11:89 67:33 38:62 
(Q)(NDxQ) 62. 5 78 67 33 79:21 40:60 28:72 (Q)(GxQ) 62. 5 84 67 33 83:17 40:60 33:67 (Q)(QxND) 62. 5 81 67 33 80:20 40*60 37:63 (Q)(QxG) 62. 5 80 67 33 84:16 40:60 26:74 (NDxQ)(NDxQ) 62. 5 72 67 33 65:35 40:60 30:70 (GxQ)(GxQ) 62. 5 77 67 33 69:31 40:60 26:74 
(QxND)(QxND) 37. 5 59 40 60 37:63 67:33 50:50 (QxG)(QxG) 37. 5 59 40 60 35:65 67:33 47:53 (ND)(NDxQ) 37.5 45 40 60 36:64 67:33 56:44 (G)(GxQ) 37.5 49 40 60 38:62 67:33 46:54 
(ND)(QxND) 37. 5 58 40 60 41:59 67:33 57:43 (G)(QxG) 37. 5 58 40 60 36,64 67:33 43:57 
QxND 25 63 67 33 74:26 0:100 20:80 
QxG 25 57 67 33 76:24 0:100 17*83 (NDxQ)(ND) 25 60 67 33 75:25 0:100 15:85 (GXQ)(G) 25 51 67 33 66:34 0:100 13:87 
(QxND)(ND) 0 23 50 50 51:49 None 38:62 
(QXG)(G) 0 31 50 50 42:58 None 45:55 
ND 0 15 50 50 50:50 None 60:40 
G 0 28 50 50 42:58 None 48:52 
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linked system, however, is present), The difference 
between the expected and observed frequencies could be 
explained in many other ways, however. Undoubtedly more 
than one gene is involved in the genetic control of 
diapause. The differences might be due to epistasis where 
another gene is modifying the effect of a single sex-linked 
gene. The differences could be due to the combined action 
of several sex-linked genes, or to a combination of several 
sex-linked and several autosomal genes. It is also possible 
that heterozygosity for genes not sensitive to photoperiod 
but acting on diapause are present. The only clear 
conclusion that can be drawn is that a paternal reciprocal 
effect with the appearance of sex-linkage is part of the 
genetic system that controls diapause. 
A third conclusion can be made from the study, but it 
is not part of the genetic system which controls diapause, 
A conditional lethal was expressed in the 13'20" and 14'40" 
photoperiods and to a lesser extent in the 12' photoperiod. 
The conditional lethal is photoperiod sensitive and 
undoubtedly modified the frequencies of percent diapause, 
nondiapause sex ratio, and diapause sex ratio, but we have 
no information on whether the conditional lethal affected 
the diapause or nondiapause segment of the population. 
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Table l6. Numbers of nondiapauee (ND) and diapause (D) 
insects and percent diapause (PD); numbers of 
nondiapause females (NP) and maies (NM) and sex 
ratios; and numbers of diapause females (DP) and 
males (DM) and sex ratios for four photoperiods 
and four tests 
Genetic population = Quebec (Q) 
Photo-
period Test ND D PD NP NM NSR DP DM DSR 
12' 1 0 173 100 5 8 38:62 
2 0 227 100 - - — 33 59 36:64 
3 1 204 100 1 0 100:0 5 6 45:55 
iv 0 82 100 - - - -
Mean 100 100:0& 40:60 
13*20" 1 0 136 100 _ 20 27 43: 57 
2 48 205 81 11 15 42:58 35 40 47:53 
3 0 150 100 - - - 3 15 17:83 
4 0 114 100 - - -
-
Mean 95 42:58 35:65 
14* 40" 1 0 118 100 13 13 50:50 
2 0 276 100 - - - 12 33 27:73 
3 0 167 100 - - - 7 12 37:63 
4 0 185 100 - - - - - -
Mean 100 - 38:62 
16' 1 6l 80 57 . _ 10 9 53:47 
2 63 209 77 19 20 49:51 5 19 21:79 
3 63 147 70 29 28 51:49 2 7 22:78 
4 51 160 76 23 24 49:51 - - -
Mean 70 50:50 32:68 
^Based on fewer than 14 insects 
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Table 17. Numbers of nondiapause (ND) and diapause (D) 
insects and percent diapause (PD); numbers of 
nondiapause females (NF; and males (NM) and sex 
ratios ; and numbers of diapause females (DP) and 
males (DM) and sex ratios for four photoperiods 
and four tests 
Genetic population = Nondiapause (ND) 
Photo-
period Test ND D PD NF NM NSR DP DM DSR 
12' 1 149 0 0 89 40 69:31 
2 61 0 0 17 6 74,26 - - • 
3 249 68 21 116 111 51:49 2 3 40:60 
k 192 126 40 67 105 39161 - -
Mean 15 58:42 40:60* 
13* 20" 1 166 0 0 _ . 
2 42 0 0 10 10 50:50 - -
3 215 102 32 71 132 35*65 16 7 70:30 
4 
-
62 89 41:59 - - -
Mean 11 42:58 70:30 
IV i^O" 1 95 2 2 1 1 50:50 
2 68 10 13 17 12 59 «41 4 0 100:0 
3 287 .61 18 115 156 42:58 7 4 64,36 
4 183 174 49 76 88 46:54 - - -
Mean 20 49:51 71:29 
16* 1 103 0 0 
2 139 1 1 46 37 55:49 - - — 
3 317 20 6 136 160 46:54 3 0 .100:0 
4 333 32 9 I4l 172 45:55 - • - -
Mean 4 49:51 100:0* 
®-Based on fewer than 15 insects 
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Table 18. Numbers of nondiapause (ND) and diapause (D) 
insects and percent diapause (PD); numbers of 
nondiapause females (NF) and males (NM) and sex 
ratios I and numbers of diapause females (DF) and 
males (DM) and sex ratios for four photoperlods 
and four tests 
Genetic population « QxND 
Photo-
period Test ND D PD NF NM NSR DF DM DSR 
12' 1 62 89 59 24 30 44* 56 4 20 17:83 
2 25 14 36 13 7 65135 3 9 25:75 
3 6? 172 72 42 20 68132 4 28 12:88 
4 42 129 75 117 64 84il6 - - -
Mean 61 65:35 18:82 
13* 20" 1 38 118 76 . 12 53 18:82 
2 66 2 3 35 30 54:46 0 2 0:100 
3 18 235 93 13 2 87x13 8 16 33:67 
4 - - - 49 15 77:23 - - -
Mean 57 73:27 17:83 
1 28 50 64 . 10 31 24:76 
2 41 52 56 31 8 79:21 12 31 28:72 
3 39 252 87 30 5 86:14 8 22 27:73 
4 71 219 76 58 9 87:13 - - -
Mean 71 84:16 26:74 
16' 1 152 22 13 _ _ _ 2 1 67:33 
2 103 7 6 46 52 47:53 0 2 0:100 
3 288 40 12 127 133 49:51 4 0 100:0 
4 293 84 22 116 160 42:58 - -
Mean 13 46: 54 56,44* 
57 
Table 19. Numbers of nondiapause (ND) and diapause (D) 
insects and percent diapause (PD)i numbers of 
nondiapause females (NFJ and males (NMl and sex 
ratios; and numbers of diapause females (DP) and 
males (DM) and sex ratios for four photoperiods 
and four tests 
Genetic population = NDxQ 
Photo-
period Test ND D PD NF NM NSR DP DM DSR 
12' 1 7 180 96 4 3 57:43 40 45 47,53 
2 14 158 92 2 10 17:83 47 54 47*53 
3 
4 
130 180 58 13 99 12:88 
• 
35 18 66,34 
Mean 82 28:72 53,47 
13*20" 1 24 127 84 _ 26 36 42:58 
2 77 150 66 8 67 11:89 64 29 69*31 
3 
4 
44 206 82 14 28 33:67 65 47 58:42 
Mean 78 22:78 56:44 
14'40" 1 47 89 65 5 18 22:78 
2 0 240 100 - — - 52 62 46:54 
3 50 223 82 15 26 37*63 21 28 43*57 
4 4 260 98 0 3 0:100 - -
Mean 86 18:82 37:63 
16' 1 126 40 24 3 4 43*57 
2 151 85 36 43 95 31*69 44 9 83*17 
3 248 61 20 96 137 41:59 17 2 89*11 
4 179 163 48 51 118 30:70 - - -
Mean 32 34:66 72:28 
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Table 20. Numbers of nondiapause (ND) and diapause (D) 
insects and percent diapause (PD)% numbers of 
nondiapause females (NF) and males (NM) and sex 
ratiost and numbers of diapause females (DP) and 
males (DM) and sex ratios for four photoperiods 
and four tests 
Genetic population = (QxND)(QxND) 
Photo-
period Test ND D PD NP NM NSR DP DM DSR 
12' 1 45 144 76 13 17 43'57 25 25 50:50 
2 168 138 45 65 97 40:60 30 18 56:44 
3 187 116 38 57 109 34,66 9 7 56*44 
4 9 229 96 2 5 29:71 - - -
Mean 64 37*63 56*44 
13*20" 1 65 100 61 30 21 59:41 
2 213 83 28 80 111 42» 58 10 14 42*58 
3 130 116 47 34 83 29*71 5 4 56*44 
4 - - - 8 13 38162 - - -
Mean 45 36164 52*48 
14'40" 1 39 57 59 9 18 33:67 
2 73 225 76 26 38 41159 20 50 29i71 
3 134 128 49 48 78 38162 10 5 67:33 
4 28 245 90 8 17 32:68 -
Mean 68 37:63 43:57 
16' 1 l40 32 19 _ 8 0 100:0 
2 261 51 16 105 132 44156 3 1 75:25 
3 200 59 23 75 115 39*61 3 0 100:0 
4 243 65 21 89 135 40:60 * 
Mean 20 41*59 92:8 
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Table 21» Numbers of nondiapause (ND) and diapause (D) 
insects and percent diapause (PD); numbers of 
nondiapause females (NF) and males (NM) and sex 
ratios; and numbers of diapause females (DP) and 
males (DM) and sex ratios for four photoperiods 
and four tests 
Genetic population « (NDxQ)(NDxQ) 
Photo-
period Test ND D PD NP NM NSR DP DM DSR 
20*80 
29,71 
64,36 
38162 
22178 
52:48 
21179 
31:69 
19*81 
35,65 
14,86 
22,78 
18,82 
46,54 
0,100 
Mean 32 42,58 21,79 
12' 1 51 118 70 38 6 86:14 10 41 
2 68 168 71 40 21 66,34 32 77 
3 74 120 62 31 26 54,46 7 4 
4 52 159 75 37 12 76,24 - -
Mean 70 70:30 
13*20" 1 4l 116 74 10 36 
2 169 78 32 75 76 50:50 13 12 
3 37 171 82 24 4 86:14 6 23 
4 - - - 18 19 49,51 -
Mean 63 61,39 
14'40" 1 48 95 66 _ 5 22 
2 12 270 96 6 3 67,33 34 64 
3 43 168 80 23 16 59:41 5 30 
4 32 258 89 20 10 67,33 -
Mean 83 64,36 
16' 1 124 63 34 2 9 
2 184 115 38 76 87 47,53 6 7 
3 143 52 27 50 83 38,62 0 1 
4 233 87 27 92 125 42,58 - -
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Table 22. Numbers of nondiapause (ND) and diapause (D) 
Insects and percent diapause (PD); numbers of 
nondiapause females (NF; and males (NM) and sex 
ratiosf and numbers of diapause females (DP) and 
males (DM) and sex ratios for four photopi&riods 
and four tests 
Genetic population = (Q)(NDxQ) 
Photo-
period Test ND D PD NF NM NSR DF DM DSR 
12' 1 35 183 84 28 1 97:3 29 48 38:62 
2 63 237 79 51 5 91:9 32 72 31:69 
3 65 119 65 31 21 60:40 4 18 18:82 
4 32 154 83 23 7 77:23 - - -
Mean 78 81:19 29:71 
13*20" 1 32 172 84 _ 20 59 25:75 
2 118 214 64 56 45 55:45 44 78 36:64 
3 43 131 75 38 0 100:0 4 15 21:79 
4 - - - 13 12 52:48 - - -
Mean 75 69:31 27:73 
14'40" 1 31 117 79 _ _ 14 38 27:73 
2 13 295 96 13 0 100*00 18 57 24:76 
3 41 93 69 26 10 72:28 3 5 38:62 
4 36 202 85 29 5 85:15 - - -
Mean 82 86:14 29:71 
16' 1 67 56 46 9 26 26:74 
2 212 114 35 97 98 50:50 6 13 32:68 
3 155 65 30 81 67 55:45 1 1 50:50 
4 166 155 48 67 91 42:58 - - -
Mean 40 49:51 36:64 
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Table 23, Numbers of nondiapause (ND) and diapause (D) 
insects and percent diapause (PD)i numbers of 
nondiapause females (NF) and males (NM) and sex 
ratios t and numbers of diapause females (DP) and 
males (DM) and sex ratios for four photoperiods 
and four tests 
Genetic population = (NDxQ)(Q) 
Photo-
period Test ND D PD NF NM NSR DP DM 
12' 1 0 199 100 19 44 
2 0 250 100 - 1 « 42 74 
3 1 191 99 1 0 100:0 8 14 
4 8 145 95 6 1 86il4 - -
Mean 99 93:7 
16' 
1 0 143 100 
2 47 194 80 
3 0 86 100 
4 0 228 100 
Mean 95 
1 0 144 100 
2 0 262 100 
3 0 106 100 
4 0 264 100 
Mean 100 
1 71 140 66 
2 112 192 63 
3 73 89 55 
10 24 29:71 
29:71 
44 51 46*54 
29 39 43:57 
71 21 43 33:67 
dsr 
30:70 
36:64 
36164 
34:66 
Mean 64 
20 36 36:64 
22 27 45:55 
1 5 17:83 
32:68 
16 44 27:73 
18 38 32:68 
3 10 23:77 
27:73 
18 21 46:54 
15 32 32*68 
2 2 50:50 
43:57 
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Table 24# Numbers of nondiapause (ND) and diapause (D) 
insects and percent diapause (PD); numbers of 
nondiapause females (NF) and males (NM) and sex 
ratiost and numbers of diapause females (DP) and 
males (DM) and sex ratios for four photoperiods 
and four tests 
Genetic population * (Q)(QxND) 
Photo-
period Test ND D PD NP NM NSR DP DM DSR 
12' 1 18 139 86 12 0 100:0 12 22 35:65 
2 80 243 75 63 14 82*18 17 62 22:78 
3 67 170 72 31 27 53» ^ 7 10 23 30:70 
4 19 181 90 14 3 82:18 - -
Mean 82 79:21 29:71 
13*20" 1 17 160 90 . 24 46 34:66 
2 174 139 44 72 81 47:53 12 28 30:70 
3 29 107 79 23 5 82:18 6 6 50:50 
U -
-
- 14 6 70:30 - - -
Mean 71 66:34 38:62 
14'40" 1 23 128 85 26 39 40:60 
2 18 275 94 17 0 100:0 20 49 29:71 
3 35 180 84 28 5 85:15 6 14 30:70 
4 10 218 96 8 0 100:0 - - -
Mean 89 95 33 
16* 1 135 64 32 _ 18 14 56:44 
2 258 78 23 118 123 49:51 2 11 15:85 
3 118 6l 34 59 45 57:43 - - -
4 166 123 43 68 85 44:56 - -
Mean 33 50:50 36:64 
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Table 25. Numbers of nondiapause (ND) and diapause (D) 
insects and percent diapause (PD); numbers of 
nondiapause females (NF) and males (NM) and sex 
ratios; and numbers of diapause females (DP) and 
males (DM) and sex ratios for four photopèrlods 
and four tests 
Genetic population = (QxND)(Q) 
Photo-
period Test ND D PD NF NM NSR DP DM DSR 
12' 1 5 180 97 0 4 0:100 26 36 42:58 
2 15 257 94 1 12 8*92 18 35 34:66 
3 47 186 80 3 40 7:93 20 18 53:47 
4 0 146 100 0 1 0:100 - -
Mean 93 4:96 43:57 
13*20" 1 1 135 99 40 33 55:45 
2 43 224 84 7 31 18,82 23 27 46,54 
3 10 109 92 2 7 22,78 1 1 50:50 
4 ** — • • — — — 
Mean 92 20,80 50,50 
14*40" 1 0 118 100 _ 20 26 43:57 
2 2 256 99 1 1 50,50 6 20 23:77 
3 6 145 96 0 6 0:100 2 7 22:78 
4 1 207 100 0 1 0:100 - - -
Mean 99 17:83* 30:70 
16* 1 116 65 36 _ 15 75:25 
2 177 86 33 68 95 42:58 4 6 40,60 
3 176 47 21 75 81 48:52 4 1 80:60 
4 145 139 47 49 94 34:66 - - -
Mean 34 41:59 65:35 
®^Ba8ed on fewer than 15 insects 
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Table 26, Numbers of nondiapause (ND) and diapause (D) 
insects and percent diapause (PD); numbers of 
nondiapause females (NP) and males (NM) and sex 
ratios; and numbers of diapause females (DP) and 
males (DM) and sex ratios for four photoperiods 
and four tests 
Genetic population = (ND)(NDxQ) 
Photo-
period Test ND D PD NF NM NSR DP DM DSR 
12' 1 154 113 42 59 61 49:51 21 25 46% 54 
2 63 52 45 22 34 39:61 18 19 49,51 
3 152 73 32 53 87 38:62 28 4 88:12 
4 106 143 57 40 64 38:62 - - -
Mean 44 41:59 61:39 
13*20" 1 98 95 49 22 12 65:35 
2 32 7 18 5 21 19:81 - - — 
3 94 108 53 39 47 45:55 15 27 36:64 
4 - - 11 36 23:77 - - -
Mean 40 29:71 50:50 
14'40" 1 110 99 47 _ 29 28 51:49 
2 25 29 54 8 14 36:64 11 4 73:27 
3 129 135 51 52 65 44: 56 31 30 51:49 
4 138 170 55 48 81 37:63 - — -
Mean 52 39:61 58:42 
16' 1 136 38 22 _ _ 24 3 89:11 
2 144 50 26 56 75 43: 57 27 2 93:7 
3 211 60 22 82 96 46,54 12 0 100:00 
4 284 40 12 105 152 41:59 - - -
Mean 21 43:57 94:6 
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Table 27, Numbers of nondiapause (ND) and diapause (D) 
insects and percent diapause (FD); numbers of 
nondiapause females (NF; and males (NM) and sex 
ratios; and numbers of diapause females (DP) and 
males (DM) and sex ratios for four photoperiods 
and four tests 
Genetic population * (NDxQ)(ND) 
Photo-
period Test ND D PD NP NM NSR DP DM Dsa 
12* 1 160 72 69 74 38 66:34 3 24 11:89 
2 132 38 78 73 50 59:41 1 29 3:97 
3 91 197 32 61 21 74:26 23 72 24:76 
4 37 173 18 43 2 96:4 - -
Mean 49 74:26 13:87 
13* 20" 1 68 101 60 _ 5 64 7:93 
2 64 24 27 36 24 60:40 1 13 7:93 
3 48 235 83 38 9 81:19 33 82 29:71 
4 
-
- - 33 14 70:30 - - -
Mean 57 68:32 14:86 
14'40" 1 38 25 40 0 20 0:100 
2 61 85 58 49 8 86:14 11 64 15:85 
3 64 214 77 55 6 90:10 13 37 26:74 
U 122 192 61 79 29 73*27 • - - -
Mean 73 83:17 17:83 
16' 1 102 4 4 _ 1 2 33:67 
2 242 6 2 119 108 52:48 1 1 50:50 
3 249 59 19 88 144 38:62 5 3 62:38 
4 345 38 10 131 195 40:60 -
Mean 9 44: 56 49:51® 
^Based on fewer than 15 insects 
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Table 28, Numbers of nondiapause (ND) and diapause (D) 
insects and percent diapause (PD)i numbers of 
nondiapause females (NP) and males (NM) and sex 
ratiost and numbers of diapause females (DP) and 
males (DM) and sex ratios for four photoperiods 
and four tests 
Genetic population = (ND)(QxND) 
Photo-
period Test ND D PD NP NM NSR DP DM DSR 
12' 1 142 108 43 38 91 29:71 26 19 58:42 
2 55 65 54 20 28 42:58 19 14 58:42 
3 124 79 39 49 64 43:57 39 21 65: 35 
4 6l 220 78 25 34 42:58 -
Mean 54 39:61 60:40 
13* 20" 1 71 121 63 45 27 64,36 
2 44 18 29 15 21 42, 58 8 5 62:38 
3 82 179 69 30 43 41159 45 49 49:51 
4 - - - 10 15 40:60 - - -
Mean 54 41:59 58:42 
14'40" 1 51 146 74 46 54 46: 54 
2 16 22 58 7 8 47:53 10 4 71:29 
3 127 165 57 49 70 41:59 18 26 41:59 
4 53 217 80 19 28 40160 - - -
Mean 67 43:57 53:47 
16' 1 150 50 25 20 2 91:9 
2 147 49 25 48 84 36164 13 1 93:7 
3 216 45 21 66 124 35:65 9 0 100:0 
4 269 83 24 111 139 44,56 - -
Mean 24 38:62 95:5 
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Table 29. Numbers of nondiapause (ND) and diapause (D) 
insects and percent diapause (PD); numbers of 
nondiapause females (NF; and males (NM) and sex 
ratios; and numbers of diapause females (DP) and 
males (DM) and sex ratios for four photoperiods 
and four tests 
Genetic population = (QxND)(ND) 
Photo-
period Test ND D PD NF NM NSR DF DM DSR 
12' 1 120 13 10 53 45 54:46 1 9 10:90 
2 201 3 1 86 88 49:51 - - -
3 225 57 20 83 99 46: 5^ 5 1 83:17 
4 146 135 48 81 72 53:47 - - -
Mean 20 51:49 47:53 
13*20" 1 137 16 10 2 14 12:88 
2 184 2 1 83 97 46:54 - - -
3 145 137 49 39 27 59:41 34 30 53:47 
4 - - - 25 27 48:52 - - -
Mean 20 51*49 33:67 
14'40" 1 115 6 5 . 1 4 20:80 
2 118 41 26 62 47 57:43 12 13 48:52 
3 165 110 40 59 86 41:59 4 8 33:67 
4 158 147 48 85 68 56:44 - -
Mean 30:70 51:49 34:66 
16' 1 171 0 0 . 
2 199 4 2 97 84 54:46 - - • 
3 230 38 14 90 111 45:55 5 2 71:29 
4 301 36 11 138 l4l 49:51 - -
Mean 7 49:51 71:29® 
^Based on fewer than 15 insects 
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Table 30. Numbers of nondiapause (ND) and diapause (D) 
insects and percent diapause (PD)i numbers of 
nondiapause females (NP) and males (NM) and sex 
ratiost and numbers of diapause females (DP) and 
males (DM) and sex ratios for four photoperiods 
and four tests 
Genetic population = Quebec (Q) 
Photo-
period Test ND D PD NP NM NSR DP DM DSR 
12' 1 0 160 100 4 18 18*82 
2 0 241 100 - - - 19 38 33:67 
3 0 221 100 - - - 4 22 15*85 
4 0 80 100 -
- - -
-
Mean 100 - 22:78 
13*20" 1 0 136 100 _ 16 19 46:54 
2 35 188 84 4 7 36:64 18 32 36:64 
3 0 135 100 - - - 3 11 21:79 
4 0 60 100 - - - - -
Mean 96 36,64* 34:66 
14*40" 1 0 60 100 3 4 43*57 
2 1 223 100 - - - 12 24 33*67 
3 0 170 100 - - - 5 8 38:62 
4 0 239 100 - - - - - -
Mean 100 - 38:62 
16* 1 20 88 81 . 7 16 30:70 
2 105 122 54 34 46 42:58 8 15 35*65 
3 36 81 69 15 14 52:48 2 5 29*71 
4 58 187 76 21 35 38:62 - - -
Mean 70 44:56 31*69 
~5aBed on fewer than i5 insects 
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Table 31. Numbers of nondlapause (ND) and diapause (D) 
insects and percent diapause (PD); numbers of 
nondlapause females (NF; and males (NM) and sex 
ratios{ and numbers of diapause females (DF) and 
males (DM) and sex ratios for four photoperiods 
and four tests 
Genetic population = Georgia (G) 
Photo-
period Test ND D PD NP NM NSR DF DM DSR 
12' 1 83 156 65 43 30 59:41 21 26 45:55 
2 255 57 18 76 105 42*58 2 3 40:60 
3 231 69 23 65 101 39:61 - - -
4 235 109 32 96 103 48:52 - - -
Mean 35 45:55 42:58 
13*20" 1 98 105 52 15 14 52:48 
2 324 51 14 112 175 39:61 - - -
3 149 94 39 53 68 44:56 - - -
4 - - 50 80 38:62 - - -
Mean 35 40:60 52:48 
14*40" 1 161 12 7 1 0 100*0 
2 280 56 17 102 125 45*55 0 2 0:100 
3 250 32 11 90 119 43:57 1 1 50*50 
4 305 79 21 109 168 39:61 - -
Mean 14 42:58 50*50* 
16* 1 205 8 4 
2 368 26 7 119 178 40:60 - - -
3 216 33 13 93 107 46:54 - -
4 242 28 10 97 126 44:56 - -
Mean 9 43:57 -
^jaased on fewer than 15 insects 
70 
Table 32. Numbers of nondiapause (ND) and diapause (D) 
insects and percent diapause (PD); numbers of 
nondiapause females (NF) and males (NM) and sex 
ratiost and numbers of diapause females (DP) and 
males (DM) and sex ratios for four photoperiods 
and four tests 
Genetic population « QxG 
Photo-
period Test ND D PD NP NM NSR DP DM DSR 
12' 1 16 174 92 12 2 86:14 16 27 36:63 
2 71 133 65 41 16 72:28 2 32 6:94 
3 140 74 35 65 61 52:48 0 6 0:100 
4 68 79 54 92 18 84:16 - - -
Mean 61 73:27 14:86 
13*20" 1 17 155 90 11 42 21:79 
2 193 27 12 79 79 50:50 1 5 17:83 
3 67 145 68 73 1 99» 1 3 12 20:80 
4 - - 41 13 76:24 - -
Mean 57 75:25 19:81 
14'40" 1 74 80 52 . _ 5 17 23:77 
2 72 148 67 65 2 97:3 4 40 9:91 
3 114 66 37 66 37 64:36 1 4 20:80 
4 147 149 50 104 32 76:24 - - -
Mean 52 79:21 17:83 
16' 1 218 7 3 . 
2 319 34 10 123 140 47:53 - - -
3 244 38 13 105 121 47:53 - - -
4 365 40 10 169 175 49:51 - - -
Mean 9 47:53 -
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Table 33. Numbers of nondiapause (ND) and diapause (D) 
insects and percent diapause (PD)t numbers of 
nondiapause finales (NF) and males (NH) and sex 
ratios; and numbers of diapause females (DP) and 
males (DM) and sex ratios for four photoperiods 
and four tests 
Genetic population • 6xQ 
Photo-
period Test ND D PD NF NM NSR DF DM DSR 
12' 1 0 185 100 _ 5 20 20:80 
2 3 157 98 1 2 33:67 10 21 32:68 
3 5^ 163 75 7 41 15:85 7 13 35:65 
4 1 39 98 0 6 0:100 - - -
Mean 93 16184 29:71 
13'20" 1 1 148 99 16 29 36:64 
2 105 143 42 28 57 33:67 31 17 65:35 
3 5 185 97 0 5 0,100 13 19 41:59 
4 - - - 0 3 0:100 - - -
Mean 80 11:89 47:53 
14' 40" 1 7 117 94 . 21 26 45:55 
2 3 188 98 0 2 0:100 28 57 33:67 
3 28 152 84 4 24 14:86 13 19 41:59 
4 24 182 88 0 23 0:100 - -
Mean 91 5:95 39:61 
16' 1 162 33 17 6 0 100:0 
2 218 69 24 66 129 34:66 10 1 91:9 
3 182 30 14 76 66 54:46 - - -
4 261 119 31 65 149 30:70 - - -
Mean 22 39:61 95:5 
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Table 34. Numbers of nondiapause (ND) and diapause (D) 
insects and percent diapause (PD); numbers of 
nondiapause females (NF) and males (NM) and sex 
ratios I and numbers of diapause females (DP) and 
males (DM) and sex ratios for four photoperiods 
and four tests 
Genetic population = (QxG)(QxG) 
Photo-
period Test ND D PD NF NM NSR DP DM DSR 
12* 1 32 148 82 8 18 31:69 13 25 34:66 
2 125 161 56 58 52 53:47 20 16 56:44 
3 98 115 54 36 54 40:60 2 9 18:82 
4 108 184 63 33 54 38:62 - -
Mean 64 40:60 36:64 
13'20" 1 32 118 79 17 16 52:48 
2 171 130 43 49 97 34:66 15 11 58:42 
3 98 103 51 30 64 32:68 1 2 33:67 
4 - - 36 53 40:60 •- - -
Mean 58 35:65 47:53 
Ik* 40" 1 59 66 53 _ 8 4 67:33 
2 59 182 76 14 39 26:78 9 8 53:47 
3 136 64 32 46 79 37:63 2 3 40:60 
4 130 169 57 35 88 _ 28:72 - -
Mean 54 31:69 56:44 
16' 1 174 31 15 5 0 100:0 
2 252 50 17 86 116 43:57 - -
3 235 39 14 96 117 45:55 - - -
4 279 70 20 97 154 39:61 - - -
Mean 16 42:58 100:0* 
^Baeed on fewer than 15 insects 
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Table 35, Numbers of nondiapause (ND) and diapause (D) 
insects and percent diapause (PD); numbers of 
nondiapause females (NF) and males (NM) and sex 
ratios I and numbers of diapause females (DF) and 
males (DM) and sex ratios for four photoperiods 
and four tests 
Genetic population = (GxQ)(GxQ) 
Photo-
period Test ND D PD NF NM NSR DF DM DSR 
12' 1 14 190 93 9 2 82*18 26 38 41:59 
2 52 l6l 76 31 19 62:38 15 40 27:73 
3 76 129 63 37 22 63:37 3 8 27:73 
4 16 185 92 15 8 65:35 - - -
Mean 81 68:32 32:68 
13'20" 1 16 154 91 15 39 28:72 
2 142 111 44 56 66 45:55 22 23 49:51 
3 33 104 76 22 7 76:24 0 8 0:100 
4 - 14 12 54:46 - - -
Mean 70 58:42 26:74 
14'40" 1 17 127 88 _ 15 32 32:68 
2 25 213 90 19 3 86:14 20 46 30:70 
3 53 130 71 33 9 79:21 0 4 0:100 
4 72 195 73 54 14 79:21 - - -
Mean 80 81:19 21:79 
16* 1 147 50 25 2 3 40:60 
2 169 49 22 60 76 44:56 0 1 0:100 
3 136 43 24 52 67 44:56 - - -
4 258 70 21 101 138 42:58 - - -
Mean 23 43:57 20:80 
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Table 36. Numbers of nondiapause (ND) and diapause (D) 
insects and percent diapause (PD); numbers of 
nondiapause females (NFj and males (NM) and sex 
ratios I and numbers of diapause females (DP) and 
males (DM) and sex ratios for four photoperlods 
and four tests 
Genetic population = (Q)(GxQ) 
Photo-
period Test ND D PD NF NM NSR DP DM DSR 
12' 1 6 178 97 1 0 100,0 20 26 43:57 
2 40 244 86 33 5 92:8 26 53 33169 
3 45 172 79 32 9 78:22 8 24 25:75 
4 22 l64 88 21 2 91:9 - - -
Mean 87 90:10 34:66 
13*20" 1 8 138 95 11 16 41:59 
2 142 133 48 73 53 58:42 21 29 42:58 
3 17 107 86 12 3 80:20 5 11 31*69 
4 - - - 8 2 80:20 - - -
Mean 76 73:27 38:62 
14'40" 1 13 72 85 _ 8 16 33:67 
2 14 284 95 13 0 100:0 5 19 21:79 
3 31 164 84 21 2 91:9 2 5 29:71 
4 23 192 89 17 7 71*29 - - -
Mean 88 87:13 28:72 
16* 1 114 83 42 2 8 20:80 
2 197 95 33 80 100 44: 56 4 14 22:78 
3 183 74 29 72 98 42:58 1 0 100:00 
4 211 148 4l 98 94 51:49 - -
Mean 36 46* 54 27(73 
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Table 37. Numbers of nondiapause (ND) and diapause (D) 
insects and percent diapause (PD); numbers of 
nondiapause females (NF) and males (NM) and sex 
ratios I and numbers of diapause females (DP) and 
males (DM) and sex ratios for four photoperiods 
and four tests 
Genetic population = (GxQ)(Q) 
Photo-
period Test ND D PD NF NM NSR DP DM DSR 
12' 1 0 179 100 25 27 48:52 
2 0 181 100 - - - 21 37 36:64 
3 8 167 95 3 3 50,50 10 30 25:75 
4 0 151 100 - - - - - -
Mean 99 50:50* 36:64 
13'20" 1 0 118 100 14 21 40:60 
2 135 113 46 39 53 42:58 11 14 44:56 
3 0 132 100 - 3 16 16:84 
4 1 111 99 - - - - -
Mean 86 42:58 33:67 
14'40" 1 0 87 100 12 24 33:67 
2 0 218 100 - - - 19 33 37163 
3 0 115 100 - - - 3 5 38:62 
4 0 188 100 - - - - - -
Mean 100 - 36:64 
16' 1 48 95 66 ' 6 19 24:76 
2 85 126 60 37 38 49:51 4 20 17:83 
3 156 52 25 62 84 42:58 - - -
4 163 137 46 66 88 43: 57 - - -
Mean 49 45:55 20:80 
^Based on fewer than 15 insects 
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Table 38. Numbers of nondiapause (ND) and diapause (D) 
insects and percent diapause (PD)i numbers of 
nondiapause females (NP) and males (NM) and sex 
ratios; and numbers of diapause females (DP) and 
males (DM) and sex ratios for four photoperiods 
and four tests 
Genetic population = (Q)(QxG) 
Photo-
period Test ND D PD NP NM NSR DP DM DSR 
12' 1 2 178 99 16 37 30:70 
2 39 246 86 33 3 92*8 25 59 30:70 
3 86 111 56 56 18 76:24 4 9 31:69 
4 45 216" 83 36 3 92:8 -
Mean 81 87:13 30:70 
13*20" 1 4 151 97 _ 11 32 26:74 
2 230 42 15 74 115 39:61 1 4 20:80 
3 10 174 95 10 0 100:0 5 7 42:58 
4 - - - 21 5 81:19 - -
Mean 69 73:27 29:71 
14'40" 1 3 98 97 7 17 29:71 
2 15 284 95 13 0 100:0 19 45 30:70 
3 25 142 85 16 3 84:16 0 4 0*100 
4 47 175 79 40 4 91:9 - - -
Mean 89 92:8 20:80 
16' 1 126 51 29 . _ 2 8 20:80 
2 214 90 30 82 95 46:54 0 2 0:100 
3 150 66 31 63 78 45:55 - - -
4 243 66 21 93 130 43:57 - - -
Mean 28 45:55 10:90® 
^Based on fewer than 15 insects 
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Table 39. Numbers of nondiapause (ND) and diapause (D) 
insects and percent diapause (PD); numbers of 
nondiapause females (NF) and males (NM) and sex 
ratios; and numbers of diapause females (DP) and 
males (DM) and sex ratios for four photoperiods 
and four tests 
Genetic population = (QxG)(Q) 
Photo-
period Test ND D PD NF NM NSR DP DM DSR 
12* 1 0 173 100 _ 16 27 37,63 
2 12 95 89 0 11 0:100 11 11 50:50 
3 44 189 81 9 31 22178 13 16 *5:55 
4 2 172 99 0 4 0:100 - - -
Mean 92 8:92 44:56 
13* 20" 1 0 154 100 _ _ 21 28 43:57 
2 133 44 25 35 73 32:68 4 0 100:0 
3 0 117 100 - - 5 11 31:69 
4 - - - 2 4 33:67 - -
Mean 75 33:67 58:42 
iV 40" 1 1 101 99 15 19 44:56 
2 2 119 98 1 1 50:50 2 5 29:71 
3 1 142 99 0 1 0:100 4 5 44: 56 
4 7 221 97 0 7 0:100 - -
Mean 98 17:83* 39:61 
16 • 1 135 35 21 9 0 100:0 
2 155 49 24 22 102 18:82 - -
3 151 50 25 40 97 29:71 1 0 100:0 
4 212 80 27 ^7 153 24:76 - - -
Mean 24 23:77 100:0* 
^Based on fewer than 15 insects 
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Table 40, Numbers of nondiapause (ND) and diapause (D) 
insects and percent diapause (PD); numbers of 
nondiapause females (NP) and males (NM) and sex 
ratios; and numbers of diapause females (DP) and 
males (DM) and sex ratios for four photoperiods 
and four tests 
Genetic population = (G)(6xQ) 
Photo-
period Test ND D PD NP NM NSR DP DM DSR 
12' 1 47 127 73 15 20 43:57 29 47 38,62 
2 143 140 49 56 77 42:58 19 21 48*52 
3 141 126 47 53 72 42*58 8 10 44: 56 
4 71 138 66 33 33 50,50 - - -
Mean 59 44,56 43:57 
13'20" 1 70 120 63 _ 23 25 48,52 
2 212 83 28 69 118 37,63 18 16 53,47 
3 108 84 44 34 69 33,67 3 3 50,50 
4 - - - 18 44 29,71 - - -
Mean 45 33,67 50,50 
IV 40" 1 96 113 54 22 30 42*58 
2 112 122 52 30 68 31,69 13 14 48,52 
3 154 66 30 57 84 40,60 - -
4 175 125 42 58 101 36,64 - - -
Mean 44 36164 45:55 
16' 1 204 39 16 16 2 89,11 
2 264 42 14 91 139 40,60 - - -
3 241 35 13 96 126 43,57 - - -
4 278 60 18 89 158 36,64 - - -
Mean 15 40,60 89*11 
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Table 4l. Numbers of nonAiapause (ND) and diapause (D) 
insects and percent diapause (PD)i numbers of 
nondiapause females (NF) and males (NM) and sex 
ratiosI and numbers of diapause females (DP) and 
males (DM) and sex ratios for four photoperiods 
and four tests 
Genetic population « (GxQ)(6) 
Photo-
period Test ND D PD NP NM NSR DP DM DSR 
12' 1 54 162 75 26 8 76:24 7 23 23:77 
2 134 117 47 92 26 78:22 5 52 9:91 
3 198 78 28 101 70 59:41 
4 33 97 75 44 17 72:28 - - -
Mean 56 71» 29 16*84 
13' 20" 1 39 156 80 11 38 22*78 
2 252 65 20 110 105 51:49 0 4 0,100 
3 87 153 64 68 11 87:14 3 8 27:73 
4 - - - 29 24 55:45 - - -
Mean 55 64:36 17:83 
iv 4cr 1 96 102 52 3 45 6*94 
2 132 128 4 77 35 69:31 3 19 14*86 
3 198 94 32 100 79 56:44 0 4 0:100 
4 241 100 29 139 86 62:38 - - -
Mean 41 62:38 7:93 
16' 1 208 16 7 
2 371 18 5 161 168 49:51 - - -
3 277 25 8 122 134 48:52 - -
4 347 39 10 144 163 47:53 - - -
Mean 8 48:52 — 
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Table 42. Numbers of nondiapause (ND) and diapause (D) 
insects and percent diapause (PD); numbers of 
nondiapause females (NF) and males (NM) and sex 
ratios; and numbers of diapause females (DP) and 
males (DM) and sex ratios for four photoperlods 
and four tests 
Genetic population = (G)(QxG) 
Photo-
period Test ND D PD NF NM NSR DF DM DSR 
12' 1 16 224 93 4 7 36:64 24 43 36,64 
2 103 147 59 32 56 36,64 11 9 55:45 
3 195 69 26 57 112 34,66 1 6 14,86 
4 98 189 66 41 48 46,54 - - -
Mean 61 38,62 35:65 
13' 20" 1 27 145 84 49 51 49:51 
2 241 37 13 79 136 37:63 1 2 33:67 
3 106 113 52 30 62 33:67 5 4 56,44 
4 - - - 28 79 26,74 - -
Mean 50 32,68 46,54 
14' 40" 1 84 85 50 _ 8 14 36,64 
2 92 194 68 31 43 42,58 10 17 37:63 
3 159 77 33 60 85 41,59 3 1 75:25 
4 183 134 42 55 119 32,68 - - -
Mean 48 38,62 49:51 
16' 1 157 51 25 _ 9 0 100,0 
2 271 40 13 95 138 41,59 - - -
3 203 49 19 81 102 44,5o 1 0 100,0 
4 325 55 14 107 195 35:65 - - -
Mean 18 40,60 100,0* 
^Based on fewer than 15 insects 
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"Table 43. Numbers of nondiapause (ND) and diapause (D) 
insects and percent diapause (PD); numbers of 
nondiapause females (NF) and males (MM) and sex 
ratiost suid numbers of diapause females (DP) and 
males (DM) and sex ratios for four photoperiods 
and four tests 
Genetic population = (QxG)(G) 
Photo-
period Test ND D PD NF NM NSR DP DM DSR 
12' 1 39 181 82 15 12 56:44 22 26 46:54 
2 246 97 28 98 118 45:55 7 3 70:30 
3 299 56 16 92 163 36164 -
4 121 59 33 53 95 36164 - - -
Mean 40 43» 57 58:42 
13*20" 1 76 156 67 . 28 38 42:58 
2 329 41 11 114 167 41» 58 - -
3 191 52 21 73 98 43:57 - -
4 - - - 41 103 28; 72 - - -
Mean 33 37:63 42:58 
14'40" 1 142 31 18 5 11 31:69 
2 248 99 29 113 118 49:51 4 7 36:64 
3 238 60 20 105 99 51:49 - - -
4 295 65 18 115 150 43*57 - - -
Mean 21 48* 52 34:66 
16' 1 211 5 2 
2 348 29 8 137 185 43:57 - - -
3 301 26 8 120 152 44* 56 - - -
4 349 30 8 124 193 39:61 - - -
Mean 6 42:58 -
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Table 44. Average percent diapause 
Genetic Photoperiod 
Population 12' 13'20" i4'4o" 16' 
Q 100 95 100 70 
ND 15 11 20 4 
(QxND) 61 57 71 13 (NDxQ) 82 78 86 32 
(QxND) (QxND) 64 45 68 20 
(NDxQ)(NDxQ) 70 63 83 32 
(Q)(NDxQ) 78 75 82 40 
(NDxQ)(Q) 99 95 100 64 
(Q)(QxND) 82 71 89 33 
(QxND)(Q) 93 92 99 34 (ND)(NDxQ) 44 40 52 21 
(NDxQ)(ND) 49 57 73 9 (ND)(QxND) 54 53 67 24 
(QxND)(ND) 20 20 30 7 
Q 100 96 100 70 
G 35 35 14 9 
QxG 61 57 52 9 
GxQ 93 80 91 22 (QxG) (QxG) 64 58 54 16 
(GxQ)(GxQ) 81 70 80 23 
(Q)(GxQ) 87 76 88 36 
(GxQ)(Q) 99 86 100 49 
(Q)(QxG) 81 69 89 28 
(QxG)(Q) 92 75 98 24 
(G)(GxQ) 59 45 44 15 
(GxQ)(G) 56 55 41 8 
(G)(QxG) 61 50 48 18 
(QxG) ( G )  40 33 21 6 
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Table Average sex ratio of nondiapause insects 
(females listed first) 
Genetic Photoperlod 
Population 12' 13*20" i4*40" I6' 
q 
ND 
(QxND) 
(NDxQ) (QxND)(QxND) 
(NDxQ)(NDxQ) 
(Q)(NDxQ) 
(NDXQXQ) 
(Q)(QXND) 
(QxND)(Q) 
(ND)(NDxQ) 
(NDxQ)(ND) 
(ND)(QxND) 
(QxND)(ND) 
100*0 a. 
58:42 
65» 35 
28:72 
37:63 
70:30 
81:19 
93:7 a 
79121 
4:96 
41:59 
74:26 
39:61 
51:49 
42:58 
42:58 
72:28 
22:78 
36:64 
61:39 
69:31 
29:71 
66:34 
20:80 
29:71 
68:32 
41:59 
51:49 
49:51 
84:16 
18:82 
as 
86:14 
95» 5 , 
17:83* 
39*61 
83:17 
43:57 
51*49 
! 0:50 ,9:51 
46:54 
34:66 
41:59 
42:58 
49:51 
41:59 
50:50 
41:59 
ti'S 
39*61 
49*51 
Q 
G 
QxG 
GxQ (QxG)(QxG) 
(GXQKGXQ) 
(Q)(GxQj 
(GXQ)(Q 
(Q)(QXG! 
(QxG)(Q) 
(G)(QxQ) 
(GXQ)(G) 
(G)(QXG) 
(QXG)(G) 
45*55 
73*27 
16:84 
40:60 
68:32 
90:10 
50:50% 
87*13 
8:92 
44:56 
71:29 
38:62 
43*57 
36:64% 
40:60 
75*25 
11:89 
35*65 
58:42 
73*27 
42:58 
73*27 
33*67 
l l:S 
32:68 
37*63 
42:58 
79*21 
5*95 
31*69 
81*19 
87*13 
92:8 
17*83* 
36:64 
62:38 
38:62 
48:52 
44:56 
43*57 
45*53 
39*61 
42:58 
as 
45* 55 
45*55 
23*77 
40:60 
48:52 
40:60 
42:58 
aSased on fewer than 15 insects 
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Table 46, Average sex ratio of insects which diapaused 
Genetic 
Population 
Photoperiod 
12' 13*20" 14*40" 16' 
Q 40:60 35:65 38:62 32:68 
ND 40:60* 70:30 71:29 100:0 a (QxND) 18,82 17:83 26:74 56:44* (NDxQ) 53:47 56:44 37:63 72:28 (QxND)(QxND) 56144 52:48 43:57 92:8 (NDxQ)(NDxQ) 38162 31:69 22:78 21:79 (Q)(NDxQ) 29:71 27:73 29:71 29:71 (NDxQ)(Q) 34:66 32:68 27:73 43:57 (Q)(QxNDj (QxND)(Q) 29:71 43:57 
38:62 
50:50 
33:67 
30:70 
36:64 
65:35 (ND)(NDxQ) 61:39 50,50 58:42 94:6 (NDxQ)(ND) 13:87 14:86 17:83 49: 51* (ND)(QxND) 60:40 58:42 53:47 96:4 (QxND)(ND) 47:53 33:67 34:66 71:29* 
Q 22:78 34:66 38:62 31:69 
G 42:58 52:48 50:50* 
QxG 14:86 19:81 17:83 0:100* 
GxQ 29:71 47:53 39:61 95:5 . (QXG)(QXG) 36:64 48:52 56:44 100:0 * 
(GxQ)(GxQ) 32:68 26:74 21:79 20:80* (Q)(GxQ) 34:66 38:62 28:72 21:79 
(GxQ)(Q) 36:64 33:67 36:64 20:80 (Q)(QxG) 30:70 29:71 20:80 10:90* (Qx6)(Q) 44:56 58:42 39:61 100:0 * (G)(GxQ) 
(GxQ)(G) 43:57 32:68 50:50 17:83 45:55 7:93 
89:11 
(GXQXG) 35:65 46i 54 49«5l 100:0 * (QxG)(G) 58:42 42:58 34:66 — — —  
®-Based on fewer than 15 insects 
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Table 4?. Average number of insects in each replication 
Genetic 
Population 12' 
Photoperiod 
13'20' 14'40' 16'  
q 
ND 
(QxND) (NDxQ) 
(QxNDHQsdO)) 
(NDxQ)(NDxQ) 
(Q)(NDxQ) 
(NDXQXQ) (Q)(QxND) 
(QxND)(Q) 
(ND)(NDxQ) 
(NDxQ)(ND) 
(ND)(QxND) 
(QxND)(ND) 
i 
60 
74 
i 
61 
60 
6l 
64 
12 
47 
48 
48 
s 
I 
7 
7 
39 
49 
56 
50 
59 
IÎ 
62 
62 
55 
52 
59 
56 
53 
53 
57 
ti 
il 
61 
1 
64 
65 
q 
G 
QxG 
GxQ (QxG)(QxG) 
(GxQ)(GxQ) 
(Q)(GxQ] 
(GxQ)(Q (Q)(QXG: 
(QxG)(Q 
(G)(GxQ 
(GxQ)(G 
(g)(qxg1 
(QxG)(G) 
58 
80 
58 
^5 
It 
Tz 
i 
46 
75 
55 
53 
59 
51 
0 
4 
16 
62 
68 
61 
77 
I 
46 
78 
58 
55 
tl 
Vo 
64 
I? 
79 
46 
80 
84 
72 
It 
74 
I? 
78 
87 
77 
87 
86 
Table 48. Number of replications for each genetic 
population 
Genetic Photoperiod 
Population 12* 13*20* i4*40" l6* 
q 
ND 
(QxND) 
(NDxQ) 
(QxND)(QxND) 
(NDxQ)(NDxQ) (Q)(NDxQ) 
(NDxQ)(Q) 
(Q)(QxND) 
(QxND)(Q) 
(ND)(NDxQ) 
(NDXQ)(ND) 
(ND)(QxND) 
(QXND)(ND) 
Q 
G 
QxG 
GxQ (QxG)(QxG) 
(GxQ)(GxQ) 
(Q)(GXQ) 
(GxQ)(Q) 
(Q)(QxG) 
(QxG)(Q) 
(G)(GXQ) 
(GXQ)(G) 
(G)(QXG) 
(QXG)(G) 
12 14 15 15 
15 11 15 15 
13 10 15 15 
12 11 15 15 
14 11 15 15 
14 11 15 15 
14 11 15 15 
13 15 15 15 
15 11 15 15 
14 11 14 15 
14 11 15 15 
14 11 15 15 
15 11 15 15 
14 11 15 15 
12 12 15 15 
15 11 15 14 
13 11 15 15 
12 11 15 15 
15 11 15 15 
14 11 15 15 
14 11 14 15 
14 14 15 15 
15 11 15 15 
14 11 15 15 
14 11 15 15 
13 11 15 15 
15 11 15 15 
13 11 15 15 
